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^1 a^L^JI 4.-.j.^ Jra/Jl oLJjjJl ^!Uj 

(*-^ ir° 1 *iJir~J V*-*' *-r*^ ^*-1* l J 7-^ Jl 

JL>- . LgJ J jJj>- ^1 yj L - f U jLwJ^i/l J^LLw Ja-y^j L*JLp Lil jJc>iJl 

^yj *^4^ ^r* 5-.il j**jJI ^J-kLuJlj ^ ^JaJlj oLliJl ^*j j 5j*Ap 

<_H^' 7>" tij^' y VVr^' J-*Ly 

l ^ -fi \ 1 -/a ^ J L^JLilil xj 1 jpa ^JLp S^iLwi j^'J o jr-iL^* ft JJ > 4 _ A _ _ la 1 1 

l _ s 1p OjjjaJI *U*.* Ja,ll ^*^1 'jJJjJ , 4^JjL>i^Jl 

jl ^Jl jUai^S/1 ^ <* Ip <a^xj jl ja*JI 

^iylicJl ja'I 1 ^jj lil LJ-p j*j>w ( J-*IjjJI oJLa ^^p j*j**1j 

a~ 4_&I JjVl ^LL*J! * !-#-*■>* 

. ij^Jl li jJaJl ^JLp 4-h^L^- La ^-IL f (jJJL* jLj-Ulj Lj-L.i-T<J j 
<L*L5l JLLP l g - - 1 _^L>«J! ^Lp ^IaJI I i l v— iJ^j 



, iJU 




L*_J ^JL*Jl >1 ^Jl 4 . ■ . . La ! I jUa>-'yi jJjcj 

La L^J j jjaj>- oL>-ji w-dJLi>tj U5 t Lj_Jjj>»j .^iJl oLJL**Jlj jJ-aIj-sJJ 
Lf^L^I ^Lp ^ j,yL*j»Jl • I4J ^dl ^1 p 

jLk^Vl jzfS ji UVV f U Gardiner /i Jiii ^v^kli jLk^^l 
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jJsjj yLJ>- oLLmJI JlP JJaj 

AlJl J^llp LaJCP Oijall jliai^Vl ,>JL>- J>-Sll t oUU>l J| 

U5 1 (.(Burton and Kates, 1964) ol — iVi ikijL jl^Vl J} 

ijjjJj (_£ ^ LflL Uijl (Kates, 1978) Uj— j 
(http: // www. jl — ;Nl ikjjlj iLJU S jkj- j\jS\ jj|Jb-l ^1 ijlfiJl 

. qub. ac. uk.) 

jJpLuJl L$i4 j-jLwJI ^ja jJju *lj..Lj 1I jUa^'^l ^.UJj 

ijLsitfNl SXfr jjJl iiU»l 4 L^j lLj j-"2j t-lJ ^ jIj jjlJl 

^ ^ ~»~i ■ V ^ 1 y&j t(Govornshko, 1999) ^>yy jal^Jl j 

t J^ o L Utfj ul ^j-S^kJ JpUlJI yJ^Kj ^y <-jwJaJl jUa^-^l 

^ i _jl oV-X***Jl J>wjJ j J| 4jL^( 

(SMITl"!, 4_j ^ J?l A*J*lL-G" LL^-J I aJUb ijl L^_l^u>- ^y k_5 y w (j! 

* y v-d.J.^a. lU pjtij 4 1 992) 

Energy involved ^LJdJ ^p^Jl oUa ^L,! L J& - 

Duration or Frequency Uoi _) J y> j-Lpj ^L-^Jl jl \^3 - 

* (http:// www. Qub. ac. uk.) 
jUp^l j J Jj>- L 0^ 4**.JaJl ^jJL>- ^3 y 

L^j JlJ y^j ^Jl i Lg-JLp jJa>rJl 

kiljJLJ t LjJLp yi\ JLiituJl y>yj t Jaidl 

j^j JULj ^Jj[ A3 N U ^Pjp^wwj jJJ l Ju J->o 

. (Gidrich, 1998) i^Ui ^L^Jt 

^4^ 4^sLp AA^/S i jl JjjJl ^Sk4Ji L^JJ 1 jJ 

OLl— L^JL p y\ A>*jIj jj 1 ( Jl^o I y ^y 4>ij1j | _ 5 jI>tJ 

yi JJ Jl tiXb t J olj^J Jl 



- t - 



wJLU-Xj j 4 ! j Lwj V L L^j L L*_5 4 aJL*J| ^y y*- j 1 ^_LS J 

Ltt>o t j.1 1 Jj>- V 1 ojjt L* i y>-i ^ Jl O-Jji y* IajLI 

d a LI 4 li oLb ,\J^ - 4 y *u\Sj ^LiJjl ^ji\ 

j^jLm y* ij-?** L** * Ay^jL>Jl Jj-JLlJl tlUj l d A A ll 

4J1 j Ljjws^ Ldji 1 <LwjIjJlH ^y L» JlS jj /j-^w l 

J yj U ^yx^ JaiL-jj tJ ( j-fl -UjjJL 

y UUp-1j yyjl j?*xS\ ^1 {S^ji 4 4y-JaJi jUai^VL 

*ULlVl <uJLSv y JbjJ Igjl 1*5 ; <; (J^^ 4 <_yj y oL>-L*^ 
^ j~l>- J\ 1§jI 1*5 t, Jajj f-LxJlj djU^oJi olpjj 

* jL?-Sll yL*j y £^jjVl JS^jL? 

l» .. tJ i i.^ <> .., ^ “ uU^ ajJoJu^ jl ^y XJLpxJI <w*!jjJl *w&! [ JJL*Jj_^ 

ln^l ji ^j5yjj 4 iyjVl t ^ *L d j 6 yj A-iy- ii-y y * 5 — yy^Jlj 

iiUtfi^/Lj 4 ^ylSUl^ yl j^jJI j5 yU I jjii Lii jl*p y ^Ujjl 

« y* j^***jJ| l j^J ilj jJl l|Jy yJl JaJajvJlj ^JLJl J^LLJI ^Jt 

^\kXx^1 iJL*vj Lgj y*^j yJ! 4^JL^cJl ! j^jj 

j_5yjl cl kij L aj 4 uL*^ jy ^JL*-JLll j*^~aLI ^ yLaJl 
yjl j- i »-*Xl ^51 j-*J^ *LJLjjj -fWjlj <5 jp>- ^jA yL-Ji j ^1 

^IjJl IjJau Aa1^>wJ 1 A^^JaJl jUa^b'Xl yJl Aj^J! 0 jJaJlj 

(3 ^-UJU f L^J-P 0 j]a* — llj L^j^LaJ aJjU^«j jUsl?-VI aJ L a ^a ^^jLicJI j3 
iau yJ ^ OLj-I ^y L^jaJaJiJ jl JL^JI SliLp^Aj ol*j>*Vl Jul*j 

^JUI V 1 L|_>| jl 4 a^L>-LwJ 1 yJ^LiwiJlj aJU^IjJI ytLL*JI 

jLy- 4 J LJ L* ^JflJaJ ^yJl l 3 ^XaU oLp^ yijJlj S jJL5 l5^3^ 

frLUi ^1 a^w^LjJI <i .U.Ld ^y ^jJl^LJl ul 4 

y* JkjJbJJ L,£LjI L^_^yM lw> C^>vJ (3 

^jA w yJU JU*j L*JUP JLajJI yC> J jiaJl ^y 1 -^ t 4*A*JiaJl 



SJUJLp J jiajl (1)1 lul ^ ijy^* U* ■ ^Ls^J! OL^^Jl 

3 oU-La^ji ^ Ajj jJt JaiUOl jJap- 

iuUUJl tliLllttJlj 3 jWl ^5^ OJ j]a>- dUi J5 4 JU jJl U*- jj 

. u>-lj 01 *j l^JU* 

y*j l£ j* <■? ^ (_r^ y* 5 v*=^ 1 jU*^' 

(_5^ t A^ljJl l- 5^ j->-N 3^j^ 

^ LqJL*j i oUlUJl U>- jj ^5 yUdJl iuUjjl jJa>- Jl J^^laJ! 

US 4^UJi ^jVl 0L^ *■1 js? y* Jj-— Jl jist^J j*£j <j-I?L^* 

*'>r' ^ p4j^~1 cjU- ^* iilj ^I>UsjV! o JS ^j» 3jWl ^yUj 

JL*- ^IJLLflV I jJa-3 - Lfcl fr <UjjJl ^lx*jlj JL«^J! U_?-jJ ^P j-*sS ^5jS*-l 
jULJl ^ ^UjJ! J^Ul ^ j* *V> <^U 

ol jp^Oi Ia^j-oJ ^jI ^aJI ^ ^w->l c^jLSj c Lajj^ ^il Uo ^1 p-IjJI 

L^Jlp 3^^ j JL^Jl oJla ,3a.aJ 3*^ * *-* ^aj ^ *UaJ l 
^\jj (^>>31 i£±\j '- r >y^\ JUjJI ^J windows Oil 3JI 

lJI lS^ -^j ■ t5^'j Jl JjU^ UO^pJl 

l^pliJ SJjjJl cJjU 3JI ^y> J^S ^1 l^JLifcUwaj 3 

^ a * l^AJLa* V ... AJ 3 jJ^JJ i^J^l AjU>J 1 JjUj J^Jj ( j d ^ 

<.J| J.atjm} 1 jSt jUlj ( ^ ) ( J^-*-Jl 

. Ll*>ilj^ UJuP jS U--0 j^' 3^4 ^^ J 

y 3 <J^ V 1 ^* jUa>S/l Uu^a J j y£~jj 

! L*-J O^A-t- Al l a. U * JU“ 

, 3 jisJJ ^jUJl jIjaJI iS^ ! Vjl 

4 o ^U-Jl 0 ^j^*JI - UL 
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* JS ^laJI Cj[>- jju “ UJU 

. JlfljJl I UjI j 

A^**JaJl jUa^Sfl A^ilji ^5 ' y* j 

Iju JUj tSAR (Synthetic Aperture Radar) jb! jjl ^ iu 

I oUljjJl y* y w-^jXmmVI 

Honda et aL, 1997; Pope et al, 1997; Adan et al, 1998; Maruyama, Y. et 
ah, 1999. 

^ Aj\ y A-jL^a-dJi 4-JL I \jJb JJLwj 

y* i JL^> Jl w^bLiP F^bl jj b 

bitSbl SiL^l u ot \j oUL^a^dl aS y>~ 

b-UbSj ( j N p A^tjUJl A--^jSfl JgLViill 

ULfe # (Maruyama, Y. et al, 1999) j = ** ^ = 1 1 

J3j v <L*j| j-Lll ^3 OwL& j3^j bjLw-lj3 

^-Ip iJlJjJLdl A^jI J ww-bl obrfljjJl ^^JLjCh JjVl A*^ljjjl ojujlp! 

I^yVl JaP ^5^ 

(^5^-UJi ^Ip 1 ^ t iJlJ 1,7.7. Awl i*Sj^ r ^ li Jaibbl ^cil^o JLi JL>tj ** \ 

^JIjaJI Ju^XphJ pUij bJLb i y *JS%l*+t\ jJj SjLli^qJl a . ^ jl 

US' i A*JLp A3 Ju Jdpjlj^cJl (GPS) 

4 ti^L^jJU'V ^ c-ii.ij !l a . jl - A j li ojL>- JJl L .^ » ■■ * i ^t 1 

. Y * * * * ! \ ( j^LJLo iyJl jj^Hj 



GLOBAL POSSmON SYSTEM (*) 



- V - 



Tsf V* ( \) \pfV ir'nr if r- 5 ? f r*in nr? 




A - 



, JU- .1 CjIjIA^wVI i — T 

. (J jJaJl t ^^lP * jJa>Jl lLjU jMl Jl JbJbtl 

( J jJflJl J-P UjliT OliL^a.^lb 0 yUJl J^UJl Sjbj “ i 

• OLwMftjlj 

' JbJl jiJl ^ja JLJbJl Jlp U-ljjdl CtjJLaIp! US' 

, 4^LwJJ <ch jJl 4^{Jl UjJU^aJ \ * ' * /^ Jail j^~ — \ 

o* v * * f\ a* j^i> -r 

■ k. &iUU Y v • 1 /' Jd> -T 

, \ > T- I * * * /\ ^Uo oU aU> -i 
, y * * j\ ^lju u*- jj Jail — o 
Jj yUl ijl jj l* j-UaJ V"j ,M /' ^Uu Jail j>- — *\ 

* J^UaJlj 

UjJUdJ ^UIjjJlj JLJbJl ^ip ^IjjJi c^JLkipl US 

^^UUJlj ^ Jj***Jlj oW ,^j . 4 1 Lj (jJUj U-j U ^SUJl oU^Jl 

.1^1 ^0^*5 yd l 

{jjiaJl 4j j-^5jUl *u— J jJI (j jJflJl jLii-l jvJ Jlij 

LfJU- ^Uadlj l$l~*ljjJ laJLw* iw^Uli c3 ji* Jj AiUs^b 
yj^u 4Jl Vl ^UwJl ^ jmOJj SJL(^mJI 3 jJaJ'l _ r ~S JJLP 

Jojl^iJl t j^ 4 j V UljjJt US . l^JU 3^kdl 

Uiji US c UjLlIj ol jjbLliil { j~* ^juJ ii^U-jJj Si *UJ| 

. (3 jidl iU^Jl JjU jj ol> jj 

• UlbJl jflLiiSl Uflji j*)U- jUI <pJU* jiJj k^J ij 



■ dUc* <J U-tJ AxUajl ^«Jl I ''if jl 
* » — 1 
* iJZhJ ^SnilI ! — w 

* jU^- JU**i ^9 Aj jJl ^jUl <Swi { j^ajUai- I UU 

■ jUf (JU*i ^s Sj^J) 3 '_jUl C5^ jliai^Vl i. jU.^ 7 I Wtf 

. iS' j?- ~ I 

. i aj^j^S ^UJI oL j^Ji — ^ 

* LjUp 1 j f ^Ual]l jiai-j 3 jJail oUU>ulj ol> j*u — ^ 

US' tU*>U! Iij*> ^ 3,,/^ JL* ^1 t—te-j jU> J ^ jAii 

1 AjU^>kJI ^JU ^jdLf i_! 5 y+j* 

. AjUaJI jUa^Vl ( j** L^p j 



" a JLo^uJ AjL*JuiaJl t-JjtjSfcJi : 



LUJl iS^l '. 1 ^LaJNlj ^wuJa]l wjIjjJI 

^l>*jjl ^l^jl ye aJI^JI *u*l jjJl ^IgJi 

& ^-<Jl A-s^J&l JU P J^aj l L yib Lfjl [ aS . AikuJl LjJ ^ yw yJl 

yjl * - * _ - la ] I a/—. J I j tjb-j^M yy Lilli jy*& L^jI Aib^^/L 

4^flj> /y 4 - * - ^la ll AmjIjJ JjLUj k^ij^tj . l-£_«J ijr*T*~t 

„ L_^>J 1 L^j j y& ^ t y~ ^ 1 ^ ^ ~ ; \ a, ...... j j l ,^.i 1 ! *w^ I Ji,^" l 

Lgj LJ 4 j<JL Aw*«^1 1 ^JpU-^JIi i y jl. akt.l l jj a*^I s — 

^v^lj ( J5L!L ^jjUoJI I *** y U S t *A* iaJajkj J-P £-^b / 

±-3 y^J i LjjLJbl wJLta^ljf l^JjpwAji I^IjIJ^jI ^Lp lJ^LaL^uI 

OL»_P jL^.ii }^yj * ■ n,/a A Z IL y^\ IJj& *y>- ^j3 ^^aJLj 

OMAN MOUNTAINS JL^ JJUJj I ^jU^\ 

<j-b (■‘Ai—* ,yb |>* <yy J^ 1 L5* 'A~~P- ^-jjUadi (JjZa ) I 

L^pU*JI y» L^Jw k^aJLzp-J ^yJl J y$ — J1 L _^ r -^Ujj -l>Jl 

Aj3jS t I ^ £^5 Jly>Jl 5J — L* ^Ij^j Lg-^ ^ luj 

La L$jl* j dl**P ^Jl>- ^y L^jl>- b t Lj-wL^ J-p ^yil 

aj^jS/I flJLfe tAJU^ljJl oUaa^uJIj ajj t ^pwaJl LU-b 

^^3 A > \^3 Jl3j {. A : ^ j -ii ll £-_jl j-*Jl Aii^lJLlfl C^jyS 

jJL>u N L oS . AJi-laJl oU..«ll (^1 UL^li Ajjj'ill 



JlSLiVl dij^j Jjl iia—ljj y^Ua^ ^ V-a, l iJaJuJl jL-i 

U»Jj . _Jl jl (jjJl J LJJ> diLiS" yi 4jaJL>wJl Jm jjl 

■ V**^ J Ol.AjaJI 6-U Jj-AiJl ^ JL 

oUi: y> j* laj J jUp J ^jLalJt ^ tijJ^I IxJ U.UP 

V* tlr* J <^f>Jl JJ J ol-b- J jJI 0>-l jbp 

LJ* ^ US tijyJl 

iL-X^ Jl*J J * Lgj^iwj UjJLj ii^laj UJ* jLjVi 4 JI JL>J! ia^j ^.wi 

— 0 o^J O* U*y <J^ J ? 3 ^ US ” dUp du- 

a 1*X*J| aXfc JJaJj tj^5 V* * djiaj J^>Jl dUXll 

a^jjAJI L^-jAv- U-w t jIap ^Xj>- jJUll aJUjuJI j <LS ^ 

dU^ ^-dL^j>uji i. aJ^IaJI o d»^*J 1 1 j V I jJL>tij <*j jXJl 4^^L>d 1^ 

^X!j ■ ljjbjj5d j I^pUj X-->- ^ L^w U.X jU*p 

ii^u Jl c~*-j -Ui Jl *-Lp j* tjL>t)l c *L a ^_^’La J --so^ l"_ jlr^.1 

SOUTHEASTERN <J JJl ^y^Jl jUp JL>- : ^ ^L-jI 

JU~. l5^'j dr* J V >^ ! ^1 (^' cf*-? OMAN MOUNTAINS 
OU JL>- J .EASTERN HAJAR J Jjl y>^Jl JLp- IJp JUajj 
j~j L*_J jjl*J J CENTRAL OMAN MOUNTAINS L J^ Jl 
NORTHERN LJU^Jl OUp JL^ <LJL, J .jU^j U..., 

. jU^> - /^l J,> ^ JUJJI Jl JU*J jJt OMAN MOUNTAINS 
^^Jl j^>Jl JL>- (_g j-£- ^yt JlojJl Jl JL>J| LLJLrf Jp Jiaj La^ 
1^5 .WESTERN HAJAR (GLENNIE, K.W. ET. AL, 1973) 
ij 3 ^ 4 ■ tP* (*l >1 A^Jjl ^Jl <yr-j}jy>*}\ 4- J -. U L*-^j L^j J (Jl >dl oJLto 

(_}llaj lj^>-lj JLa^o l <L-jIjJ>J| oLljJvjj .Aj^>tJl oLjj^Jl 



Lr ?* — * uUe JU- * — if Li - . y ^J1 y yjl y iyJl jy-^l 

,_jllaj (jpl_^JI y lijUjI JJ JtyJU t JjU-^ \S^J U f X J At — -J j 

i j^*-> lS j ^ Cr* *T J J r*-^ i_Ji ^jUJl JUr 

\ Ja> UlxixUj S/jlUf JSH\ ja — tJl \Xa jfMj tyyJl y>Jl Jly 
£j.uUi _b»l y Jj’U»* (JJ^J j-+~i *-S_y y / - U SJ 1 < J~ J J-^UJl £yU>j-! 
Jailj^Jl pXiX-o j*- — dl IIa jl US' tU^Uai; ^Jl UwiljJl S^^SJl 
■ Lx*)ljj ^y lx® Uy* ULJ jj f, iJjjdl UjX*Xi ydl 

y*Ol Jly y U i I4JX Uj JL>J| aXj ^UAaaJ^J 1 1 -J 1. 1 l jJ 1 1 _ T>r 1 ^ 

liU^I JSl l$JI US tyjUJl Jly y> blxUj UUJjI jiSl 

Jj-^JL iSjLU U_~x» UU-U- J y— yjSU U_* Jj-UJ| ^ 

^^ijl ya-Jl Jly oioJj . y ^uJl yOl JUr IjJp Jk; y!| UL>-UJ! 
X-Uiyil ol* J -w“j (. y ji JO y JlL- <J}\j y^ fX~^ ylj y 
<_r*" Jr^ ‘jO y *uly ^ L^j x>-_jjj JxaU'i/l sxxi I^jL 

j^aJ X~1 jAj t yjl JJj y* r * * ^ ^Jl y (ipUjl ^JUj 

jUx x-LUj y e4y-l JLSl <jL e-y*Jl lx® j — »x US i yS-Vl J . -w 1 i 
^LiJjl ^U ^jJl JSS Jy jIxU ( _ J U ^S A* Jly ^i-j y UUjI 
Jj-L> Jy JU yyJl yUl <Jly y pUl!| Jio'j . y YiVA 

aLijj ya-J^lj iyjlj oVL>-J (jU j}\j yl yjl J 

'-r‘J~ £> oUilyJl olft y— -U £jjys -U-J cUiJlj XyJj 

J*^J Jr!" y 1 y 1 fl Y S y oVi> Jy j-liTj Oj JUjJl 

J La — LJl yLiS^jJ US l y ^ "\ • • ^Jl y c-JJU Jyj 

o^*-{ XjUUjI J^aj jl (jJl CjIjUNI jUc- ^ JjX>Jl y 



- \r - 



(*- A- — 4 lS * j* -IfljSi (VJ t j~* ^Y 

AjijVl <da^l^j L^jJai; SxIj yjtsJl ol*jb y> , JL>Jl 
SjL>J| L^mJ ^1 <sUi>^/L SJUJ^i S-ijlall oLc-UaiJl olj <LlijL»JI 

i-xLL s^LI*aJ oUiJ^Jl hXa j*z jj j tjlj^Vl ;j_>-Li oUUJlj 
i> ZJ~°y. L*jUT J+^' £» Jj J* JA SJLJlP 

t *ujsUJl Jjm iJUJtJl jJ^iXij t iL>vl! 

AjjI j **-*, aJl Jj-j" Jl '-r’J^ 1 1 i-jjjJl L^- ji— ■ l ^ •- - . 

.Ui-UJl 

(^jlj ^ t— ^jJl y>i^ti\ JLp. iL_Lj -LUjj 

O* ljta>ulj Ulajjt Jii tuL*- oUiJ jA ^liJl 

4*4“^ ^ (Jl iS^ji L- 4 j* \ J^S (_J \jju l^l U5 t ^yJl 

^>i' 4^> J r* *H LpLj! l^I jtf ^JL L5 clUUl 

p-*’- 1 ^ j-i^" (_rH <J“^~ 4 -* j ^ ^ Laol_Ll»l i j 

J-bd L«^ 4 JLa Y * *r Jl y>- ^JLj LpUijt ^ y *-> Jt 

iSj^j V>"J u^J yw>l JL>- ^ Jjl* c^Ui: ^*31 #Ju ^ 
UA1 cUA\ t UA\ MAT 3 i U* 3 jjJl J.P L^'UUJjI £4;j 

£*LJ jr* ' ' ^ * tjJ' >*- ^-LaJjl |J jJl Jjjb _jj1 J-j- ^1 vLj>\ 4 ^ 

ij^jUaJI Jl~>- LbJIjI ^ o -fl-ll tCjLi^i ( v r « JLb_JIJ| ^1 

cjIj L^jLj oUoijjAJt oJi> - o' j i*j <_^JL>Jlj 

^IJa.Bi J I L$j»- yi+* j 1*^ 4 i~j -La jiU^oVl e_LjJLi 

Ja lejAP^A rjp. SjLp ol>jOa 4Z?* l5 Ip- oUp 

-^-^1 ; I LbJ^o * 4-^ AjuJLfljl ^>tJl 



A- <y i y QjSCj yJl <Ji-ljJl AjjlywlJl <Jj 4 ~ “Jl 

yljj tU%iaJl ylj iA-^-Sl 4,L w 1 .i.ll C-^-U? yJl Aj^jS/1 L^j^S yJl 

* 2^ Lp'j j 

t Ui*b J aJj-L* Jl jI^p y dy~3t j 
£ jnJwaJl Jy^Jl yijwj 4lWtJl y jU^P JU-i y 4«L>-LJ1 dy~Jl 
Jy-*Jl jS\ ixWUl ^ J^LJlj y jJd 1 y>Jl JL>- y Zjj*j2>*a1\ 

Jl Jl*P- ^yj j^ dU >% Jo <J-^ lJL*_** <y ylp*-L*Jl 

yj iy J-p O^wj tJjJl y OUp 'r>*-' 1 4^r y 

S-JUJLli JjJLpJI Jbo Li Jj yp- wjyj>jl J ylj y ijija 

t 0 * Jly*- ^Iuj i *—*-? > ~ "tV* ^ yA* ! ^L * iJ t jL<*-*J 

^JLj Ulj *1 y Jl y lj wLp yhk* ilSLj J JUJJl J 3r^d 
y — Jl OjScjj , Ap-^Lo y JU-lJl Jl ^ 'l) 0 Jlj>~ ^pL*jI 

<jL*p JL>- y SjJL>w»jl h$j s l\ yJl ^ .yj l ^jlyJl y APj^r*^ 

JLkJl JJL- Iwv- JiVl y ^jJUl aAzJ^a y-M-l jj y 

y>- w yjl -V^j y 3 ^ y ^S/l Jl JLJIj yLJ'j 
j^Jl J-<Jj ■ iJUJl 4 j yJl J-^aj cJjJ yll JLpJI fl-bl Ji J— *4 
y £yS Ljf® J+^ J p-*' 

y ip LpJa~- JLp il jX* 

x>%j iii^ui 34 ^ y j*^3' '' . ij A . a^J 'j 4X>wiJi 

Jm(— JU tiJUjJ i ^L>-Lti J j&i jj Jl iL-L-; 

U-Lj yyJ ol^LJi J-^L> yJl yi>M y ^>7-4? Jp-LJl 

* Jp-1 — 11 ( Jlp ^JjyJl j U xp 3 ^^ y J+^' 



OUp JL>J OjiJl ^ ivU-Ul J j^'Jl j J&; j 

Ll>“b j 4j 5_/NI ^-jl jaJ| ^jA <£■ {jA 

^U.VL ^>Jl ^ 0 j& t JUJl *1 y> w? 

^ j " ■ 1 A*l>-tjjl OL>l**jl (J j£j ^J| 

■ JUjJ bl Jbl ( j£*j ^i\ Jl^iVL Jj j—Jl oJljJ Ayj j*]\ 

^ ^LjJl JlXiVl Jb-t iJU ^]l JlSLiVi JJUJj 

JU^J jU^p JSj*b- Jp-b Jb- jj yjl t jt^p u ^b*j 

a^^cJI jLiS^Jlj jLiOj aJ jkJl oLJtSCJl ^ u j&j ^Jl JUJl 

t A4JjJi JlOVlj oU>Jlj ilUl Ji4 <j ^Vl LL^II jLSLiVl Jl <iU1 
<>* JLSLtVl ^^Uab- aJ^IjJI oUi. — ll ^jjuu Oy I US' 

ls* tj\ ^->1 ^LiJl uLi^ 1 o^i ° j+ki J5LU! 

jL^S" V^j'j o^Uj ^Jl L^ j]?LlJ1 

*UL^jJj JLj- y* w^jbJl ^\ -b - jj LkS^ * 4*S jA J 

<Sjd\ AUjJaJi jLlSUl ^ JL*j ^ Y * * j^y 

0L*-*^Jl ^ Jjj-iJl ^J| jJLUu L*^ t oJLdJt<Jlj 

, 4^vjjLojJI oLifJl Jl*a> AijiiuJl iJLijJl JlSwS/l ^J\ iiLb^L 
y y u* j ^ iJL* J\ JliCJtVl Jb-y JJJb' 

<ikb a^U-L^j jLJtS' SjLp Jj^UJI 

, 4 o . ^ L*JL ji-^J^ 4 J I r^ .d ^uL*^]l ^II iiLbVLl JjbcJlj 

4j^jVl (jL*P jLa^tf JLS^Vl 

jt— ^ J t obkP Jbp- i l * - l^» ^ia-Oj ^Ji 5iL>iJi 
oL^p ljt* V^J JU-LlIj JjjJl 
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j JjU-oJlj 

A*L>-! jjl <J J ^ ■ ** ^ Z. * } j ^j^jJl L-Jj-"Jl A^>sJw Aj Jj) I j) 

oJ-k 1 L?jr w ^ J cllw3j Ji* LL^I^ '-ij-.^-l 

i5^l JJ *U*laJl j p*il j! <ijJ0 jl ^ Ut . , U iojYl 

Jljtl w-_>- AjijVl &j-k *wiii>*Jj . ^*aL>~ 

t L^j jp^Aj Ol ^ (^_i^lljj-l ^Jl iiL^Yp L^valj>-I 4 ^-L*w»j Lj-Jjj l^jjUt* 
f'j^T ^ AjOJ t>U jjjLjLi Iw5 

jL»-i ^3 Lj-^l^-lj { V ) j*J j 

* oL^p 



<Uj>- j } I oUjj^JI — 

— * + 

jH W* t IpjAj \ 

^>t>Jl JL>* <u^l>- i^jUdlj <J^- 1 jJI J^JLijl JjoIjpj -uiJl 

^jA ^JCjj . 61 ^ JU_^ ^ jJl tfc ywJaJl ^pUJ ( _ 5 Jl 

CjL^I jjJl j ( V 1 ) ^bxll jAlaJj ( T ) <Up- jJ^j^JI 

I U.^ -u^>tL <jl oU-«J a^L-JI 

^-■> L^ J p oLip ^ 

^Ja-^JI J-p j pJij^ oUjjhScJI oJla JJl*J 
S jJL S J I oUjjp^J ^ i*-^jS/l &j-!LiJt oUj 

Ob-^ Ol e-bAP t Jjiljj # 

^yJl c-Jj-^Vl ^ jjPj * -* . 1 ^Lkj 

^j -4 Ollj^ 5 slJl ojjfc 1 -La li ^ jj l cJ 

CuiijJU i ^ ^ - ■». ■ J 1 AjijlS/^ L*jl^> 



JL* SJbJLP ^J\ d*)^- jl^P 

. y ji j~*i\ 4#-Ua5 y j~£Jl 1 1» (Ji *iUi i5-»i 

(Hanna, 1995; Lippard, eT al, 1986; oL-lj-Ul ~ 

o-Uajl oUjJ yr ji 0^ Glennie, eT al, 1974) 

£iUiJl . oLj j£j o-i-p ,_jJI l$J-« ^ | < — aj j oUubj y 

^y - jjj *•>! j jJL o Ua - » .,a <j jLs ijJLi #jL-P 

Hajar ^ ^JUJl j^waJl o-Ia jIajj <■ yy)^ y** 

^ ^ c~~. jl V— >JJ Cr^ •J 1 ?*' yj Super Grou P 

jSJ j yw> ^bJl ^l^Jl . Tethys >>y £*bu V 
vi— lyjl c^b^Siu tjjjJj Continental Edge ^jlaJI >-w> Jl y 
±jjtuj jU_c- T^la-x ^jl C... W J j ^15 y 

| j«Jj y»*_> JL*j j ^iLllJl . Jl5L»— > O-Jj-jL 

JjUaJ ^-Lp ^ia— J O-Jj-iSlt •^JrU 

«J1 y^J ^ y y ‘jW* yi 

. aj^JJI oLybill «Ja ( f y ^il 

\Sy^>. J ^ SjLp OUp CJl^ y»-j yjl\ i— - 

t,_5 ^JUl _^>Jl ap I fclp jAA’f ^ijc=r j>>w5 c~*SI y Jp*-^ 
*1* <,Ajyci\ oLL->J yy>j *^y yy^ ^ 

y*j <u— ly«Jl 0j&> c~>15^ y>- l yy}^ o— SyiSl 

£. ikb*^ Conglomerate oU*>*Jl j j «jj~r j »^Lp 
•o Ljj^j i * . l at .1 ^>-li^Ji ,yj 4 Mudstone ^ ‘ «.J p l l y*>%\\ 

^Ul (jJl iJ y5^ill Cj\S jj«*U Jj '-»-*' Si— l^pJl 

. Fiqa liiJlj Muti obj^5o o jjU«jj 
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ti - 






ij-kJjJ j$J j^jaC- 

<A _pJ 

**jVl i> lHKp- £%$g 

i^jVi t> feq=^ 

(^4“ j- 1 jj^' u-^ J4 ^ '^AijSj fj+j+1 

JjT J. 1 *^ ^ Jji La |jvUji JUi klAjjjSj | 



' : -i C 






Glennie, et &1. , 1974 : 

J 



jl*P iijfll.it Jlfci _.j iloi jr (t) 
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LiJ jU-p cJW Ujlp tjl*p ^ia*^ jJUJI 

jLjji S/U-i jUp 0-5 j>J UJLpj (wJaill ^ 

i oL^-p O^ 1 ^lj jUI aAL?- 15 jU jlJl><JI 

(_rH tP'jJ j-^-^ 1 u-" ^ aj-L-UJI Ij^JI -i^rjjj 

. w-ii>Jlj J>- 

jLxJaJJ \£y~\ 5 oL*-P wlJllJt ^>*Jl — 

a-O-p oLj j 0 --j j-SLi j i^L^« j^JI a^Lc- ^1 jjj 

SjIJj ^jj 55 j>*} — jLJI p5 t olj 

Joa jj^Jl ^ ob*-P JL^“ oljb jSj . (jj *— J >L* jjVI 

j-5- ^yJl LjJ^Xj £f?j-LJ LviJliJl >Jl (j-'jJI oLIAj 

Uj^p ^jJl JjIj'j ajI+; ^ ‘ j* 

L _ylp Lla-pLs^ JlfcjJl t-'jJJkJl ( jj» L yijji'i/l £jUI i5 j->t-i 

t jjJl i_^il L<^ oI>ijVI ^—SIp ^Jl iJ ^wJl ^SjJI 

t>* tSjLiJ' ,_r“*W-^ a j-LiJl ^jj LiUi JP- 

Oj £ j oJ15j 4 ^jj-aJl Jl jLft-Jji <-j-^ 

^5 j ^ ^ oJl5 A^JLlil <5 t L^ljI ^ j j^Oj oLv-p JL*>- 
, IsLjLj ijL^^p JLj>* o^pajsjjIj Okv15vJwsj ^ ^ jf ^j 1 ^m^^JlJIji 

3 oJljU £jj A 5 jJ?- Cj JL?“ AjL^j 4 ^Jr\j 

J^l j-»d\ y* JUJLaJI ^yjzLSJ y UjUT 

. ^IwJl jJ^-UJl ^ 

(JjNl t j^>wi3l j y ij* <l«L-o “ 

o J ^j}\ ja iJ jZla j_^ Ophiolite Samail IjJlp Jilajj 
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JrOJ jju ^ j JLp J^j yj 

jj oLAJi ^ Ai-^P j-P AJ^J (jJl AjjU J_pw> (jAj 

AiL-jJ j JZ ajj i ^jl^(Jl ^tJa — Jl ( jip 

^^kij US' t ^ ^ * - o ^ £jLri j (*^ ^ 0 ‘ u^y-i * * <Ji 

t(Lippard, S. J., ETal, 1986, p. 39) T ^Y J\ ^ jjJH b-L~* 

J JiaJl [ jk® ^ j*lSsj ^>LJl 4 jp ^Jl Cm^jAj J 3 jj 

( J JU>J LmjL^I aIiS* \ Y IA.3J.P 4aJ*l*<0 JlJ jj ul^xJajii 
Gabbro j^U-Jl ^ j Jwj tJLoJJi 

jWl ^ Jl cJj-iVl Jj5 JUiJ U5 * L-U Sjj^jlj Peridotites 

j i j_a UjJxjJ 4Jw^lj_>iJl OjLLjj_SL> 

^wJaJl jJ»r_>«Jtj ^L« jJl jh>t>*J!j A-jj^iJl 

L^ajI &Jla c~^ Jl&j . Breccia IJj ^J lj JjjJlj 

oL-Jo J jX»j t JaJl i*j* ^ J 

i^jjjJl *4 j 4 *^ J i w^U>- uL^p jL^r ^y* ijjXSlj a^j^j^JI *4_Jl jj 
j-?JI oLjjiw Ca^ ■* ■! Jjj i oAiU ^ UAj! L*^ 

: i*JUl Jl So^Ull ^ybj jJ_^r ol SJ-p Jl 
tAl Ayn tWahrah q\jJ*j iHamrat Duru ^jjjJl 4 j^j>- 

* A1 Aridh &Ibra * JJj * Haifa &Hali w Ul^- 



4iuJ->- ^MMrfljj ^3 j^Jl tJLa-^Jl ol*P (Jl*>»j Ja*>6j “ V 

{^jJl Ji Lf^U^lj Lf^Jl J wih^J 

4JJJI j-jlj-Jl W— Ijj ^ SjLp t Quaternary ^Ljl 
jJl ej-* cJj>-J J*>Jl ^JlSsJl ^ i ^ J*^l 

oJL^ U5 t iJLJl J5vJU -Kr^ J » J J j^J 
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Jt* jJl j j-JLiij LoJT . ^_j J uiJ! l&jLtp! ^-jl 

3liL>w<w *uLoj oliL>-j iJLjj oL~^j aJu»j oLi^i ajj£a 
. -uULUij AJL>-L*Ji iJLj 1 ^ ^Ji ^jL^| 

J 4^UJ| J1 ” g 

aS^Ap Jl>^ jJ L*S t j*JLnj» pJi^a ^JLp h>%*J>\j jUI ^LJU 

A*pL>* jLlfl_P- \ ^jA AjjfJl ^JjJflJ I aJ jAZ*j Laj} AaIi_>wqJ I ^Ll^JI llP 

liXA ^3 J jUjLi Oj^n iJJJjJ t ^LjjJlj jJa_*Jlj Sjlj„>ijl j_v^LLp 

. fa *3 Aj*AJJ*I oJLgJ 0^-4 jP Ljj \*aSj l aJ*-Ll«J1 j4?L^i il 

Olia>i-4 ^jA A^jL^a^Vl oULJl ^lp A^ljjJl Jlwu O 

J^JLjJl ojljj L/bjJ— „a_J ^ ^ ^ ^Lp a_pJLJLpxw<iJI ^L^JjVl 

* i^Lp IT o — o oULJLS ol ^i&Jl 

. JaHi jUp jL-i ^ aL^jS/l ^^Lp ^L^pVI ^ 

0 00 

j^cJ LtoolwA^a'A IjJoj Ij^S^ IpjJj 

^LaJI ^ oLi^A^-i ^Jl iJjJi j jJl& 

■p 

3y>~j tl)l Vj l jUa^'Al ^j3 a jJJj A*-fiJ jA Sjl jj>- i jA j^S Ca {£j\ 

£~U- ^a A*jLJI ^jA L^j j3j LgJ^e wvjajl ^3 sjL^P 

^ill ^jpP L^JjJ? ^iji ^Jl j^-tJ 

4^? Li- ^j-U^Jl wi j L i II 1J ut jllT f jA J.JaiII viUi iS^y±3 ^ 
^Lp 4 aJl>-IjJI ^ i.^^P Jy^-LwJl ^jA ArtjjJiJl 

^Ip ^^jjL^lJI j ■ L '.sii. ^ 1 0 *^ AwMi ^Lajjl 

ajl cLjU-j^ Ji - ojl j£**}\ A-^U^- AjdLl>t^Ji ^LuJl j^CS^ 
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\aS ^ jLib JL>-j JL*— tJl ^y uL*p JL>*- <uL>*Jl ^^ULaJI j y 

.^1p Lw^ oL*«p jjljj La-? . ^IjjJl ol^L>*Jl ^yi^j <_y <Jd*J 

p-1 ?j ^JLp t , l ■ j Ja-w>fcAJ! (Jjydl la * . ,n 1 1 

^UJtJi 1 a -- y ^y>Jl t y^j f- li J LJ lj wja-yJl yj ^bjJl 

^LlJJI y ‘O^Ii jUa^l c^li <JL»— i ^bjJ y^y-^ oL*_p y 

k^wxJLj * o <L w j ** Jl ?"ljjJJ ^wWsjj (J I 

< a 1 1 ^Jlp ^-L> jJL 0L*_p ^Jb t y Ijji <~jIa**JI Jl al>ul 

y^s AJl jl >*— j ii^>t-<J! 4 -^?Lj- ^LjJ! ULjvI ^jljJu i-l ^ - > - L(_pIjjI 
* t£ j^~ ^ ^lyr ^ L y ^bjJl jl t jLlfl-jS/l J* jJL* L y L^y 

yp 5 — waJ^ (1)La_P jUo**S/l Jay!—* ^jJJoj 

^ ^jU^J 1 jmLaJI^ ^ jlpLv3jJ1 jJo^JIj yyJl ^-LaJI i y*j jLL*Vl 

y^Lal y jUa_flVl e*La i — (U jL^xJ j ty*— ^yJl jla A -llj ^gjU^pNl jJa_*Jlj 
^JL La— 3j *( tjUwJjl Jua^e-a ) I^pP jj L^JajL-J 

0 LaP sj LawJm CJ U;2_>^aJ AjJjLp^aJ ! ^Ll*J I j**& bp jjp&J <J j U^j ^ ^ 

yVl pjJ lij t^jJ>Jlj jjl y ^Ul y ^LIaJI j-^b*J & jLiNl 

. JUS 



( y Sjl yJl ^y l^**f t— **,L * ^ 

^y y> V * * ' JbJfj yJl oIpLa»j^AJ 1 ^Jii uLa-P yo ^L^-JlJi all 

^y Sjl yjj la . ^ 1 1 ^ jlj*/ t ( ^1 

t( jUw? ) y y> aJ^-IjlJI ^jiJflj^Jlj aJpUI ( J4*^ 

^Ly OyJl jJ^LuJl y SjIyJi y y Y^y 

1 Sjl yJl 4->*y » j j> | ^VjA y ^5 y—Jl Ja-^y*Jl 

>tH>i l/ 0*°^° 0-^ ^J^-* ur* 



1 y i_t“° 0 * > V 1 y ° 0 * > A J-^J i/^-" p ' 

Oci C- 5 '^ •JJ*"' y ^ t jb-w^ J- 00 ' 

C jl^i «X*Jl >LJI ^ SjIyJl Jij .^n t °iY 

y 1 _ J jJijJl aj!y»Jl p-j.5 JtS V L5 (j-- ^ ^ 1 ^ i^! 

J£JL Lj jJl Sjl j^Jl 4>“jJ J . V 1 * A^uJl j j j ^ 

i y ° ' ' yi ^ ‘ * 1 ^' y y ° ^ * dr* 

# 

y& LJjJl Sjl JJaJ Uw5 . J' i/ t-r“° ^ ^ 

■ ^j*Aj y jJU y -. al l C~^»j jifLJl y y ^ ^ 

«j'y- <j>^' <Ji -f-bJJl j>f-i y bL^I oU-ji 

C/ij^J j_p^Jl c-iiJ y ylj *>*• y Ji^'j J^f*^ 

. ^tia-wJl ij? 

JafiU-lll L«-J j>4 <uaiiX* ^ia^Jl JojU-j t M ill> >u ! jUa^S/ 1 t 

U*JI jp Ja-LJl jiaLL*i £jyJ1j 

^ j - - - 11 ]a -^j * j- ll ^L*jj t aJ^»-IjJI 4j jl^^-wi-^aJl jJaLl-iJl i«lLJ.L5j 
yj jUa^'l/l JsjjLJ —31 Ja^^LaJl £"jlyj_} l p-^ ^Y"l jUa J «'>lJ 

y p-* f* * Ji < Hr^' J -" J^y- ^1 y (*-* 0 ' y lP' 

^L^j 5 JajL^jJi wjJj>i-j oL^-C' * uLa_P JL*^ 

jiSl yly J-4-- j-JHJ 1 Jiy' y 3- y^y J^4-“ y 
jUa»M) l5j+^-) 1 jl ( T ) Jj-L>Jl iljJaji 4l~Jl 

<-ji\jrj y— ' y p-* y 

,Y‘,r t r<v,r iai^j v^-Jij jU^ ^ jj ^ ^ 

J“iU»- biw’ jUa^i JajL-J Jj Jj*Jl U5 . ^yJl^lJl 

ojli^j .i j~Mi iyi l}^>- Ijjjljij y>- V_M 
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jU*/Vl C-ii; ]oa — a ,_5 ^jA iji-Jl jUawSlI 

u* c r IT t v^ JI^JI Jlp mr *\<\v ^ i 

sl^- i j-l U-S l ^Lp. j^TtV 'Ly»»SsJl «JLA C-Jlij 

.^ijJi 'js- ^ * * • t voa t iM ^ ol j^J\ 

iS^y t v— ^ aIis JUjJI ^y OL*^ JL>- Lol 

J^aJ y JL>JI y JaiL-lSl tA™^jUoJl jlla^Vl Jl 

l£^ j-4*"' l/ JasLvwjJll p-LxiJl 

jUta-flVl i^JlijL?Oi 4j ll -u i Lol * <U3 jlk^'Vl ^liJjL 

4jjJs jJlj ^LiiJL ylJ ^JLUwa yi jL^Jl *tkil --“oJl 

OU-P JU-i y 4 -JLj»J| Uj*u L iJb-l ll 

JjJ^Ji y> LiUi A^a-P-*^ ySL*jj >*Juj±J\\ J-^ai y L^li» 
y^Ji <5j+^ Jr^ y J j-4“^ iaJL-^Jl A-iJ y 

p-* 01 >' u ^i\ J 

J^il^j JH^- y ^UAJI J-s-03 y y Ja^^uJl 

■(^ ^ 

y L& jilaal ^jjj L)L J, : o"T* A*L>-|jjl Ajji ywaJl (J-ULaJI Lai 
L^j Jaiw N ol oJ-P yJ pj l J* •> l jix& S^y jUa^'b/ y > jjCj 
y ^jHj-lil JaiL^Jt is^yji (Y) JjJj>J| y yJijj tjUa^l 

^L*jj k iS oL!a-^t-<iJl ijjlifl Ajj\ j-g -S I-L j 

iO^ i'X.T ^Ja^Jl J-^iiJl AlJjl J^ai ia^yuJl 

d±yh u^j^j y\jy jy^ ^ ^ 

i .U . 0 - M- * ^ 1 YT ^ £j\ jisj k- — >- ^ y*Jl ia^» yuJl 
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YU a yoO J ^ \r^ i ^ YA\ ifcUJl ^ m 

• Cf* f* 

US’ t jLp fc_»<^»A C^IaL>oI i cM “ r 

,J4 — j Jj-LJI 4 a i a , : > ^a* . y>Ul *U«] £*>■ ^y If^P j~, JU^-L y«jj 

y* Ul-^-l 1 <y jUJUlj JUjJI frliJi ^IjjJl e...^.* 4JJ9LJI 
iJL*-i L^Jp j > <«1>-Ijjl jULJl ^y L«jy .^yjyJl JU-Ul 

ir* l *r^J ^Wj-N V ‘crij-*-^' lT* 

oL&L^Jl a ii L„^« c->LaU>%J| 

Ja-LJI lak** ^y jyyJl ^->y>Jl <>• vf** '-V^' 

^Ij^JL J-ifJI ybo 1 <ui»Ul 

.( V* - VA^y, t UU 
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Annual Climate Summary, 1997: jJUa-Jl <£ f UjJl l j\ Ja*^p ; * ij\ j>J\ _k^ ^ 



-< 

> 

Q 


-< 

> 


-c 

< 


-«* 

»# 


il 


-< 

H 

> 


> 

> 


-t 

< 


-< 


o 

> 


^1 

ji 

o 


-< 


< 


V 


— t 

PH 

O 


"-1 


-i 

-< 

o 


1 


-* 

O 

"-1 




-1 

> 

l r*p* 


-c 

pH* 

Jl 


M 


-t 

> 


-< 

-i 


*£> 

PH 


-1 

I'" 


-t 

< 

D 




-t 

-J 

r* 


i 

‘t. 


-< 

> 

-< 


r» 

** 

-< 


-t 

V 

w 


-< 

-X* 

■HO 


-< 

> 


fSh 

< 


-t 

< 


% 


JNh 

-t 

“i 




-f 


PH 

H 

< 


i 


-i 


o 


p** 

> 


-t 

-< 


-< 


H- 

> 


-f 

i# 

-1 


< 

o 


o 


-i 

< 


-t 

o 


PC' 

-C 


I 


-t 

D 


-J 


< 


-t 

o 

i> 


-f 


i 1 * 

> 


i 

ji 


> 

V 


/H, 

> 


-t 


-< 

-i 

«r 

t> 






-1 

■1 


< 

-< 


I s * 

> 


-1 

"-J 


-c 

ji 

o 


r* 

-p 


o 


-< 


o 


V 

-i 


-< 

PH 

"W 

o 


I s * 

"-t 


Is- 


~i 

*+■ 

< 


> 


^p 

> 


-1 

_4 


-€ 

'Ij 


o 

< 


^1 

a 


-< 


w 

J& 

& 


-t 

p* 


-< 

-J 

PH 


r* 

< 


>t. 

St 


-f 

i 

< 


-< 

* 


Hu 

> 

-1 


-I 

r* 

& 


< 

< 


o 

* 


-1 

jl 

o 


-J 

> 


< 


-i 


J-t 

o 


p* 

O 


St 

r 


-t 

> 


< 


jsh 

% 


-f 


-C 


fp, 

o 

J3 


> 


- 


PH 

o 


-< 

V 


> 


p* 

PH 


&- 


O 

fw 




-< 


-t 

J* 


y> 




-t 

-t 


Q 


H. 

■h* 


o 

o 


< 

> 


-1 

o 


<t 

L 

r 


-c 

ji 

o 


> 

> 


< 


-c 

-< 

P* 


Q 

»• 

-* 


■"1 

o 

o 


«< 

W 


Cl 

> 


o 

O 


-* 

-1 




-1 

o 


St 

X.. 


< 

> 


< 


-f 

o 


> 


O 


i 

-t 

V 


> 

o 


-f 


-t 

o 


-f 


pH 


-1 

Cl 


St 

.r 


-~fc 


* 


r* 




U 








r* 






n* 


I 


> 


< 


1 


t 


? 


<s- 

X 


1/ 

X. 


11 




r 


J 



- T*l - 



(a^) -*rfp ( v ) *^^0 ip^Ys \^ c h ip^*^ ^(rn t*iP **1? nr' i( "' n ) 



Animal Climate Summary, 1997 : iSjlr* J 3 -* ^ : 
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( ^ ) jUP JUi LS jS 1j Ja-juJl ( Y ) Jji*- 



(JjJcaJI A** i i mi : LlAZi 

qWc a "* jJLaajj ^J3 

4tX^J? Ii jLaP jl A* ft „ ,„ la.ll <wJly>*Jl ^ja c-* 1 

jjJlj ( 1 JSLi ) ^ JaJl 4^*lj,> Ja-^ jJ jJ j 4, 

^ J JJaJl JaJaJNj £W>!j ^_jUillJ jt 

jJJi La-w iiii tjjJaJl oJ-A JLp y\ j^JU 

JjOjiJI i*LSJ *■ ^ J JfjJoJl ^ dl Jj 

(j-* 4 ji1^>^aJ| jLUi^Vl jy j ^laJl ol.,.!j.Jl 

< At.*, Ji 0 -La y La Jj>-I j^j &4y*- 

A3j*jpy Jl tj Jai\ LfUi tLgi^XvaJ j-jUaJ U ij uUp J 3 ^kJl wiJL>J 

J L^JljJ t oJ^kaJI (j jJa Jl J O JK^ yLJI {J j-UJlj 

* ^ i V L|J Jp £-L-j aSj^j ^ Jl 4 .^-j^JpaJI JJ JaJl I ^Lp La_J jL*-P 

JjiaJl Uj^j t^5 O^AV LjJJ> £Jb S^y^Jl (JJaJl J 

^Lp 4wJ L ij, ^ N L*-jj p_JY£V£A L^J jJs» M - ^ 
jl L^JjP JJj*<Jl Uuj Jsaj <*Lp 3 ji*Jl 

bw Jl iiL^l LflJiyfJ Uj jl L iJij L^jLl^i? J iutjl 

<j^ jbxJ J j ( \t t H ^ Y 4 JU. 3 jJ=J 

Uj QjM«ja3 5Jj J Jail Jj j~Jb w_ij^ J\]j uL iJl aJla J 

Ijyua 3Jb Jl ilkLJl J J JaJl — £Jj , Ul^l Ji J JUi 



. V tjjyJlj ^j-^UJl jkw'J/l ^JL^yi i<_L<.‘-~il djljj 



j\ Ul yJ (J i 3j y*Jlj A^-j^yJl ^^aJl { j+.+JiZ~) 

O^L^I J^JI o jljj y J5 (3 jJaJl oAa J y cuS’ yil Jjj . Ayl y 

<dajy>Jl j c Joi — o Aj jJbj jL^P Jooj <5* ^UjJl ojljjj 

4ji^aj L^-J-p jS^ y y~* yJl oL*p ^y ^5 ^laJl ( ^ ) 

. a~^L*I 



^*y JLZ^oJi ^j^iaJl Ol Aj^Jl ^J^iaJl aSv-*-^ ^y 2 jL*^i>«J LjL*^I^ 3 jy 1 
iaj^j j*5 Y aJjJs _^A 

l£}\j fjj ji» ,_yll iiU^Nlj 4 iJoUl ( _ y i> o«iljJl i-JLs-LJl jJuJl ^-j 
^Jl ajL^VIj 1 aJ jJp ^loj oljL«Vl aJj 3 Jl aj^uJI y>- 

I^LamJoI ^y^-3 o3y3-^Jl . l^iAoo»4 A^*_*^L*Jl y A-J^-IaJI 

y * ^ ^ aJL^L^JI Q.X«».l 1^ A-Jb-ljJl o I ^y^ Jaj j 
i iJl>Jl £\y*0y* £jl>- y~ aJ^Ip aJ^La> — 

aJ jJp ^JLjj Jy*^ y^* l/ 4 Ay yjl (3ij^ o -L a y» L^aul 

l cSjy bjy dr 4 JJU ^' <3o^'j c^T^A ^ly 
aj^JI JjkJl jt-^i Of) jtJj Jj-L>Jl tpS'HT ^ly <5> 

3 j j-la->Jl yULL* jl» JL> tJj a-^IjjJL v— i yJlj l)L*-p y 

AjojI l$Jl j]p\ £-LjJ Aj A yl jJ <3 y3 O^f^Ji ( 3 L 4 ' • LfJ-^ 
a-jISLJI oIa^>iJI y*j Jajy ( 3 j Aij-^j^Jl ( 3 jJaJl 

^yu l^ajo ji Ui’ ciJLyJl yj aj 3 j^/I JJ>-b 3 jJLiuJl 3 

” l 5^ - (3i^J ( y^'~ !l y ^jdJ J'rT 

c5^'j yj-^ J^ 4 y^' J^rT u- 4 

^ y> 3 jj_jL>«Jl ^ jJ y^jJaJl y* ^331 aj^Ij->«JI 

(3t— “ jj-^ 3' Jd^ J^ 1 <3j-^J' Cr 4 
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OUp y/ ^ JjAj- Jl J~Oj' (ijJaJlj 



* ^UoAi' i»^J' JjW! JjM ( f ) j*ij Jj^- 
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(jjiaJl ob>- jaJ S jLkP JLa— i ^laJl <daj^a- i^r 4 

. eZ ■ - a, 1 1 Ja>JU L t ^ • ■» ^ a.T. < Jai*- j (jt L^J j • V 

j>t£ OLfcC- ^ (j^lsJl jl Vl jj— i j j-A#l 

JjjJaJl ol j_>iJl 4j J „aL j Negative Deviation L_J_^ Lil 



Ljj ^1 olil — Jl Jj"^\} 1 1” / \ (_/!-** ilaj i3 jUJl Jl c . ■«■ » ■■* - (*) 

. vy* ijUuiVl tji jn UJJ ^ -j-.--.il JjJaJl 
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Positive Deviation olilyJVl iVjVl a~L>JI 

-^J ‘iSsf-J V^ 11 Jtj* Ay»\ yi*; y Lm Jtwj 5U5 yi Jjk U 






Jjjj .(Haggett, et a), 1977 ) jUJlIa-A<Jl j». 



JajJl y JjjJaJl i _ j Jlp Detour Index ^ 

jl /• ) * * A~**xil ^yJl ijUajoVl j-ijj* i_jI jiil (J-Ijj *■ ^ — S-.-^ll 

<J StUS' yiil ^1 JijUl J~*i iaiJl y JU> 

iyrj i _^e- ilUi Jxj 7. ^ * * a-^jJI y jI I j lit I*! t iil *Jl viy y 

y* «< a - 1 j . ( \ \ Y ^y t \ ^ A ^ t « Jy- J-j-xi ) jjaJl ( ^Lp oULla<J 1 
l */. ^ Sjll>cjl (_} jlaU ■ it ]g . .Ml ol j-AJA (jl 

j -> *>ja JiAlo J t "/. ^ V \ ,0 SjliitoJl y^-Ul j^ijp j 

y ck/^ y-*^ /• ' * * <*— j y oUuoVi 

4 <_yH yj y J! -^-4 yj Ji vr—N yj 

t£y*j ajJjIj aJJt L*jyJ t5 ./Ul o-i-* S^LtS <Ui ( _ f Lp <JJi Jjbj 

ULiS'l yi f-iT ^yJl y Ji^kll Ul-> . j }>- T ^1 ojj y J^~Jl 

y J^Ul aJL, c'/. \ *V,V ^ilkxiVl py «JU ^ Ail Jl ^ y 

jw j-kj X \ - ilU.iVl j~>ja ^Lj Aa-*)\a <L»_lai»- ^jJsa 

y ‘y-y!' - jUw> aJj tJj^LJl JaiJ tSjly yji y 

• y ~ iSJ y 



» 0 



,aJ ^ H ^IajII JjUl jjjj A..1.H j# ijUifcNl j£ty* • 
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Zljjj M L7 jLc jUjuJall ^ leu ** ; LjJIj 

OU^ JUi 



*ii lg_»l jL*P JLq^Jj t y 4jjJl (jj-laJl A^**i <Ua»! y yi ^-waJ 1 

Ay-jJj3 JJp4wv>- OLJaP ^jA Ljy-L*dlJ Uj A^L>J| Jl o yt 

A^-Ja^ iL^i-^j ,>lyj LjJljJ^l j L^jLaL^jI LoIj jju 

AJl^Jl oU J jj! yaj , A y^JJ l ya JbJbdJ Lj_M^ yu ^Jl jL>Jl 

— *j JjJaJl LgJ y^ycJ ^yJl jlk^Vl y* ^ 

^1 JnjiaJl $ ii^'^LJl y*j tLfJLf' ^UUJl oLi^JI j 

y2_*_j ui ji i A-Ld jUai^Vl ys <^y ye j2£\ 

£t'jy CO JSLJl • y-Vl uy ai^ Jyk i _ y U yfyJ 

cJ_A Jj*L>u XoJLajj • jLo^C' jLwij (jjJaJl JLp Ay^JaJl jLiaj^-Vl jJl 
t AlSL^wqJl Lfj sljJ^>tj ^yJl Aj>-L**w4JI JJL* JLp 

J* yi yU y& J Y ^ \* > * * * yd ^iSl l^L_4 ^JLj ^UjJUI Ukui 
LjjI La-^ y^waJl JajL^jJlj oUbAyJlj ly Jb r la«j 

L^-iJLSCj yd Jby L^jl L*J t LqjI^ w>jJL>dl Sj 

Jy-^ y^ A>*jijJl I A^y C^_*L> Jj 45 & l^JLiL-^j ^ jJoJl 

.jNj^ Jyid ^y- ^ly y-*^ y j 



Jit- ilj-Jl <Sj^ y M yy^" ur^ 1 jLU^Vl ^1 J^jJj 

aj^jS /1 aIj^j gjiJl j^y^' jUoi-Tj i^jiaJl ^Jts* 4JLL4JI ^yLJI 

LdJjtaP JLdjJl A^y- ajU^I t Ljj jl jjla-ll ^d aa-ULujJI 
^yJl jLLj>-V 1 lj^y-lj t A*Ld J\ 0 LL<J I JllwLLdl ^d AjJ^Lil-d ^5 J j=» li Jl Z *UJ 
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(?) I^ r \Ff*r if* icff l( r r- s t |* Tip «*!(?■ 




- n 



1-4-* j ..fl" 4 11 jkLL-sJl JUdP ^jJflJl L(J jjCJ 

(J jLuj wi jn">j ^jLj . w^Ljl>i-L^J1 wLlp t* - - * j 4j j Jl % ^ j 

jJl jSi <, Lj-Jl 0^1 J^ljjJlj jlla^S/l oJlfc i-MrfljjJL 

tuL^p JL*-1 J i . >^J jJl (JjJaJl y* L^j o jj\j 

* J?L>laJ| yA JL>JJ i;U>Jl 



\ jJxU a ^ jAwJl J^ *S j ^ “ I 

JiJaJl l^J jXO jUaS-^l y* ^jjs — ! l il^Jl jr^ 

CLo jSC *UpL^ jl ■ ^ ■ •.j . Jr* ^j jL^J l o„Lfc w<jIS p-J** t (jL^-P *uJL^JI 

JUjj . j\ 1 ^JLpj 4 SJJU <J? j*a tdLJ^l! ^J^JJ i_« «,« w i 

ixi 1 J 1 oULwJ L*j^ ijy ^-jjL-JI jJLS! AjL>i_J! 4*0 j 2 I ^j1 j^- ?- 

Jj'tfl J klJJi t cj!jL*4jNIj j 

J^P -XpLv«j U ^4 LgJ j ^Jl ^*jI>J|j ^yj jjl CjUlajJ 

Oj-^J j-*Jl {_} JflJl \J& Jr^^-JJ tjl jJLl^Vl ^JLpJ is ^_>lJl 

JaiL-Jl Jai- Jl - Ifj Jft y* j-lS J - iijVl oJLa ^-ju iJ Jlj 
f JlPj iS^>*JJ 4~jp J**A <,jLp mJ.J s ^>waJl 

1 1 j 4 JLjaJl oLS j^kJI cIjLS aJLft ^j-l _ 7 j 4 jl ^aJL^'Vl 

Jiij * iJljjiJtJl J^LiaJI JLp SjjJa>- jptSVl t^ij^LLjlj 

t J*P iSj^J 4 jlLi>i ^4 O l a '. ■ ^ 1 0 Ju JL p cJjLj 

c iSj->xJl tujLwjV L*wO ^ j j s^l- J - - 1 1 aJu& ^ - -*- j i jJji 

.LJl Jl iiUVL t iS^>Jl JSLij oJJl ip^j tiS^Jl ^iJ 

^Jp \l\jj>%J J-^ 0 L*J \ L g Z h. ^>. £ > N I ^kj il^oJl L^j .hJ ^Jl 
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iJ j?d)j C L^U AJLj o j Jj>*_LgJ| J...T.WJ 

^ yjl dLyG ^Lp J*j«J Gravitation yj I y jJlp 

^ijjl s jij ^bjJlj jUsmVIj ajjI>JI oL-Jl La Jj^Lj ^yLJl CjS JLp I 



<5 y- yP OhjLJl yi**^ L^wflju jjj>^ajl ^oLaj ( j f p i>tjllJl 

^JLp ^gy-l t_$ y LkS i Jl y* i*jjJiJl j jJaJl oljLwwJl 

UJlpI — ; Upward reaction force J*Jl Jj ly y Jl<wj ^5 yJl i*jLL* 
^ywJl JyJl yj Friction JlSc^Nl y& yy I <^jLLa 
y i mv tyj^-4 c5j-r-^) Cohesion Jl JyJl dJL*l*Jj 

yiJl aJ^p *L>y ^Lp «U1aj ojA>*JL<J| ^yL~Jl jljiuJ jl Lft-J t( \ \ * 
£j\ j£ yJl CjtjlJb^Nt y <JLJl 5 dJiA o j£5j Shear strength value 

UyJ ^j/i 4 II U>jUL^ ij jlJ t ^iSl jl V 0 — ° \ 0 yj 

(Farhan , 1999, P. 44) 5y ^JyJl ob/Jl vJ^N 



:JJLfl SJUJlp oLJji y ^yL, Jl JLp J_yJl aS y>- Jkij 

Hanson, 1984; Crozier, 1986; Varnes, 1978, 1984; (Cooke and 
J y oLJjjJl ftJu oLLuj' jJa^ t Doomkamp, 1990, p. 108) 

^^23jVl c Rock fall ll 1 l* 1 Jl ! oLJLa-p oujl 

L*-ij — It oLS'yJlj t Rock creeping ^ywdl i j * Landslide 

J l ( ^Lp 4jL>Jl 4-J jjJl C-'JL^JLpI JjJj , dL^oJU l (j * p «L j Jw*_| J jpJJ 
(jLo^p JU-i y 4 j^J 1 J> ^^Jl ya-*J <u*^tjLjl ^yL-Jl ys y lX*Jl 
o J_A J_P jtj-Jl aS y- jt JLiJj t 4jy^jl JJ .,rt \\ jJ-JLp^jj 

4™p,j^Jt ijJl (J 1 (V t 1 ^ L 0 (JjljL>Jl * 4 ZLA 4 JI 

Lia-^l yu Ub jJ^L>t^J yi yUj CjIS yJl qJ^j O yJl 



- TA - 



pUii _p Jl &Jl& JbJL>tj j*J J \3j i j-UU«JJ 

^ o-L& jAj L ja_a- J i(GPS) A_w^>jS/l 

oJjLJI 4_Jjp>JI ol ^p%j| *uiJlj jj^^\\ 

* LjJ jjJ^j l*ji ^* jLJ| 

t_S^3 ^ ( Jw* 1 jaJI J / 4 a-^-tp oL^ljj ojSI jij 

y*y oSa i Ij^Ip *£j^ ^1 (,5^3^ j\ jJC-m\ pJLP ^1 

Jr* jUjJ — !l ol^lj ^jpLp ^uaiJl ^t^rlj ^jL^- 

Resistance ^>jU^ ^JLp J_*aJ J^l _^p : ^jVt t JaIjaJI 

■^W^ri S^Wj J-***j> « ^LlSl J^*lj-*Jlj 4 iJLi-h J^Ij-p Shear 

(Cooke & Doornkamp, 1990, J^l Shear Stress ^uaJJl 

d 1 1 jLi^ olj *— i-5jJLjj L p. 112) 

^Lp o-Ljh jjl oL^ljjJl ojl^I JLsj t 3 11 >1 g ^ 

JaIjaJI o J lA ^to\ JJUjj t ^vljjjl 4,d.W..g ^3 ^jJl.. Jl 

^|aIj_*J1j 4uJ-luJl OjjpiaJl ^J \ 

c Jjb JjLirtj .^Jb 4 jJbJl 

* Oj^L-fl (Jjjbj 1 ^lp d 1 \a a 1 1 



: J 4 '^* " ' 

jjJj J**'>*Jl j^pwaJl ^aj 

^^31 w^LwicJlj Ajjp r ., rt i l \ j+Slp^Zjj Lkj^Jau 1 L JU> 

j^j jlJl^ul ab^jL oLaJsJI J-p y J j . LjIa 

Jj-Ji ^j^p-tJl oLLjj^jJI ^j_3 tjj.ib.tJl 

OjLiJj oLiJaJl ’XpL^j U S iis j^uJl L^-Lp^--j 



- - 



C — J? j* j JuiJ * ^jji*Jl il jaH a£ jh^ L*^l 

£fj JL* £>Ak ^ ^hr^ Vj^ cr 1 ! ^Afcr^' 

SJUJIp oliJa wL JL Jn J Jl Col 1 a£ t AI*JJ j ^y^-jJ^-^xJl ^LllJl 

laJl iJl oLJ la j J j^J j-l5l aIjUJI ot j : L 1L» t L^Jl^ 0 * 5 Ljj 

0 

J L? j-i-iJl AiliS* ^liljl JLpL* Jls j ifj jjiwaJi 
a-j ^jlj SjjLJI jjj*-^JI [*£ c4jiJj^>e^J1 aS jp-A\ wjUL^jJ ^j>T_MaJi 

jj-i ^jIa-*JI ^>*jJj*>tjl jAlajaJl Lg_La ^^jJl ij j^J^JIj 

. ^jjLJl ^^Lp Lfcjj-^? ^ycj~\ (Jjijp t A? ^>JLI 



jngiL* : y>Ui* jjjwaJl i£y>^ 

i J "»■ ^ ^ A-^>- jJ jJLJJI ^jpt3-J 1, .d^?M.~>%J 1 ^S ^ 'jJ^-^aJI K A H ./I lj 

^jla-^j J^lLjlj JjJiJLJl ^3 aJLI^JjJ] A*-mJl5uJI 1 - i * _^j S i ^Jilkaj 
^-kjJli Lj>*jl~um 1 jp i}^LJ>~ JLjj . ( t \^Ar t ) 

U^t^aJI aJj^LaJI AjjixJl ^Jj^sl C)l oL*-"J 

*• oL*-^ (JUwJLj jx>*i\ <JL^- 4JjJLS\aJI pk« 

oJu* wLSLjj i k_^^. l5 LoJlj ^-PjjJ! ^ jJI Lfoi 
ur*J J^WJl jy^ cy oLi^ScJi 

t J^iji!lj JjjJLiJl Ljj j J tAj^fclJt J^ljjJ A-JjULa Jil AjJLpU jj J> w> 

j*A 1 ■"• • ~i ^ ^aj IS 

jji jj^Ji oi ^. ^>>^1 j jiiJi j Jt jjl^ 

^jJU oLi^^jVlj j^* ■/* !' iajL«jJl ( j_Ulj^ O j-j^-j JJLlj . 



oljL-^jVlj y* jrr^ tAjj^waJI o U-.L l l jj^t-^aJl 

L* j aIwIjj Ajj^waJl oUJsaJl ^Joio ^ll! jJc»ljuJ1 

L*5 v y- cjIjL^JI S' jl^Lw o->*j oLUp y ajJ^kj 



- 1 * 



wxki L ^i\ jl SJbJui ^pJUaJl >UJt ^ Ufljl OJL>J 

La5 . A^jI^aaJ! oLJLloJl e-lljj C? jkJl <biJj jy > t ■/? 11 

til jaJI 45 y~ ^ ijJLIIj iJu-aJl JJ J^fljl ^ ^^>waJl ^LjJl ^1 

il j->iJj olllkllj 4jj>waJl ^^^Jl j^y ^ Aj^>*iJ 1 j^l Jl 

, £ji~ Jl 

j ^>waJl a^p^j jjl 3 jkJl ^-hj! Jj<Ap 

jj^kJl x**> Y i J^oJ ^L~Jj JJ yiJl Jj ^ k ^ t it ^Jl 55 ^ 
j^lsl - jU^- jU-i ^ Zjjia*- jkLdl jS\ ja jAj - (Jilj J^-b 

Aj^ JjjkJ I ^-Jlj-=r jj^Jl j C*jj^jjJlj j^l>Jl jj>L^ 

SjjJa5- 4_^ij * ' j a k w^» jljL>oVl SJjJL-i ^ j.fl.»,* 

U>» ^pi^aJl Jail ill aJU-p ^1 ^jL-JI fiJUt ^ Jd^ll i^J^ 

iSl^jiqJl <~*tk — 51 *lj>-Vl jj* ^yaJLkiJJ ^Hi-Jl oJu* w-kj^j LJb 
Jjjk ^JLp <^U-j -kJL ^ a -iw>L*Jl iiklfl ^^fkj U S . k aLNI 
jjl <5JJJb JaJtJJj ^jjall t ^£' y ^lll Ajj~?3I CjL mJujA 

jjt>til ^jA & j-^5 Aj y*t irf II { Jj^Jl j j k~ ^ jj^t^aJl OjliJl 

tijwJUl Jkkil oLlLk IajISJjV ^^->31 

Ajwskj JLtf^l J U^* jlk<Vl oLaj <uukil oJLfc C- ■ ■.i.H I* B[ Ljjjjia^- 

^jl LJlJ j4-kj U5 * l.f-lg' fljXi ja Jl ^^5^-Mfl-Sl 

y iSj** - Jj^k L ^ i>U*Jl C-> Llu ll ^jJLp ^ yiwiJl LUjliJi 

a>- jJDl ^kjj • pLi:Jl 4j«liN JL>Jl ^IjjI ^k.aj ^ ?- (3 j-kJl Aj 

Jl5Jl >kjj t JikJl ^ tij^l >>cJl j> w? jlSJjl ( ^ ) pij 

kiL-j { Y ) A^jJJl ^-s4 > jj Lq 5 t Aj^*>Jl 

oLiJuJI wik- JjikJl 4jLk o^SCj j-«JI Aj^s-^JI * l 



jjlXj ^ JISL-I (1)1 A**j| jjjl j *j*n Lq^ ■ i£jj-* 

j|jLpi_iVl C JU Jw*i \ ■, P wOl J LqA ^3 L J J 2* 1 *<& 1 1 

*jA ( J**l ^ aJI ^y , 3 t*^ kp okkJl Jy Vj 

jl yj\ aS j >*3 t ^y A 3 ^J 

&UJ^ Ljl y <J jLl Jt oUdaJl ^Ja^I Jy dj^i UJIp Lfc ^bjj 

^^JlP 4 jJ>j^P ij jJL^ iSUfc Q j £ J UJiP tljljj>Ji O Jil jl jwb>wjl 

j ^r <,/ ! yj t ^ ji ^ 1 kj 1 Jtf 1 **i,i ^JLp .JpLwj L<h wj L^ - k. 1 1 ^J— y aL>vjl 

O ^jIj j^yJl oLkJij ^jJL^aJl isli£ 1 }LqP <J L a M ^ J 4y-^^y*jl A*lJl 

y£ y> j) t oJLaUwi Ojh^- 3 i^jIpL>*jI d Jp ^*y & y tl)kp 

v u^ 4l ^ tJ "' jj'- > <- 4 

Jij i(Lippard,1986, p. 15) ^ y ~<y.j* ' t>^'j 

(r) o- jJJi yj j-Ji 4nL i a ^ ^y* o* u* oUiJaJi ^ji 

U-* (j-"Jl y~Jl y~> jj^w? CjLLJs jJI 

A^ ^ ^ ^ ^ Jjl£JI i^bjj iS JajL^Jl JsLij ^pk*p 

JjJxJl ^>t^j ^ y*-*kl kSL*jJi j-$-k kS" c l l 

jfrk. j \Ly tliLji <y* ^5^ a~a* 1 \ Aiku a!s_s 1 — ikl 

(►— Y • - \ * L4^1w £j\y oUJ^ Ijy* ^3 Jkkl 

Qi-Jl jlJ^kl JP Lp-jk^j J .^4 tijj X JwAjj \ ^ L^Uk J*- { U-JJ 

oj^-5 iS Ji kiLJl aJ-^p ^y Ji ^ 

^jJLp ^LLJi ^JbcqJl 1U j»IUjjVI LjkLlj ^-kj 

.oL>-S/l ^y <uJ>j kil — i!l oLwk J^jkJi 

iJbJLi ^yUvj (jLqP Jk— i ^y A-Oj V 1 



jV \ ^eu Wi L^Um <-\j Lfro-la-w.* Oj & j ^LSl? 

(j _^>Jl j <y>\j JjU— J^* JL>Jl W? ° <_r^ £y-U*Jl Jp-Ij 



JaflL^jJl c ^ iaiLwJI aJ l^p J^LJLp ^ 1 p *XpLw Lq-* l ~>- j 



J^uL Lj-pLJl *\}J M jj^waJl ^ L j&*-l OjS^j ijl Jj <_£ 

i^jiL>Jl jl oL ^ -J k JIj iijAjJl oLJ*c- 

J u^lj_ijl ^4 i^jLli^Jl A^JajV \ t ] oJl*S> j J *<a jlLj jtJ j N I 



oL^-lj JLp ^ jK*c-s^aJl £X*lxuJl 

( J ta ^ljjiJlj ^jJLiJl jjij ^yL J l ( *1 t O j f l a * J * 

^JIp ^ &JL& ^jA AiisL^uJl ijj^i-HfjaJl IaJ t L^-Ip 

^Ip Sjjk^ ^ -dl-J U.J o> l vjj Jijai\ ^W- 



: hrjjjf *? II J.ljJI - T 



*S^ (_/ }y J-*^' J^" 

ISw^J 1 i ^ j i J * ** ^ 

* * - - m v ** 

(_} jJLiJl J J-.ol jiil M *jl ^yLp J-P-L—J L^S" t ,, n l l JlIJxJIj 



■I jJl c^JI oLU J^>’ L^J> 4 l.fl Ifgj^-iL^ ^Jl dUJu 

tAjijVl Ji-b U^jI il^jl ii t _ 5 lp — !l ObypJl J^-4 j ^L>Jtj 

« 4 J ^Uj ^*ji**Jl jljL>wl SJLi Jl iiLj^l 



^jUJi jjl aJ-i U5^ 

L>t^jl jJj t ^JLaaJIj jJl ^Uj jU }?**i JjLJI 

t f-li-lJlj ^-waJl ij ^ 1 V* * <XjJj ^ 5 j^>JI tjl 

_ jU-^'j J-^' Crr! t^>r^ lUjUJI j' U 5 

t ^ A, A 0 jAj '■ -■ ■' j '. ■> > *** li j' ^ ^ ^ Y \ j A 



- tr - 



jjtij • t ^°Y \ ojji yAj *■ d..i^all ^ Y OjY 1 — \ *,V 
tS-uJ' £Lj jjii .r^Jl ^U— iSy~A ^LflJjNU 
jj-fr-i CJ-* ‘tT °\l,i > * : • * N ^j-* 

/^_C- JLw-Jlj 1 jJjJLj LajI jl (JJUiJl yjLlj U-J l f-LlJLJl 

^-Lj_j 1 1 ■» 'I jj ■* °\"Y, £ ^Jlo > -...^.J I jjii i-5L*Jl ol>Ja~--*Jl 

°Yo,r Ji LJJ-IjJI jkLJl ^ J-a. U j_^i °Y*,T 

. *-L^JI ^ ^ °Y ‘,^ ^1-jj ^a-aJI 'ji ( _ r - 

Oj^j 'AJ Sjj^Jlj Ijl^j i*jjj ijl^pJJ «j^>wa3I oLj^SoJI 
Jbu Uj^ L$JL*aj ^L-Jl abjj Vertical Joints od ^ 

Lq^a (Abou El-Enin, 1993, p, 44) \ oliUJl 

, ApL-mj 

JJU £-jjLJ| pJi*-* ^-Jl y>- Jjip j-jJiJj 

^JLflJl Jrri oUjjicJl Differential Weathering S^U^Jl 

-LilaJ-* ^ J , j l a Wj (jg jjJ-w? JUJl j-* La-J J-JJl j 
oLLa**^ CJ jpjlj La-S^ l 

i ^^Lc- 5j Exfoliation 

J ijej Vr-^^ L-^ j_pwaJl ^ 

yl j^Uj L S 

Ji^b Jl iJj^tLoJl 

k_jill>i_^ iSs-SsjLaJl ^1 J-*J| cT^* XpL-Jj * (,5-^P 

.( V o-^J) Ja iiUJu J j5cJ ^jjLJI JLp ^L>^Sjl 

^jjLJI JLP j-Jsj ii>-ljjlj iiaiLjLaJl jjjix-saJi pUv-1 

OjLiil IjIa>*jI L^jaj 



- t i - 



0 

o ibj JuP l&jl 1 J& Ifc j * .,rt i t_J L*iJ l ^ y*+£j I^JLp 

jllwSl *upU! oln^.ll jpL*j Jj I^taI 

o*Xa j\j&l*\ ^Ip Ja*J oLjLJI ijA * j *j*rj jJ3 

. IgJLp S53>- j*a JJLi t ^i«Jl 



iS j>- ^ a^I$JI J^l jjJl y* aJjJpj o jl JL>cil <U>- y* ^oLJl 

+ 0 t 

LaLto ^CsLp jOu jlJL>wl Ol <w-->L>t-3 t JLp 

JuP L^2 j1 ^4mJI iJ jje? (J^ -k?*j l ^ j}jL.sJl ^JlP jlj^Jl oLa jl jl jJ£**i\ pAp 
l jpj>iJ oVLo^l c^Lj L^S* y**^j ilj^Jl j\ jpii— ^1 |»jlp j\ jl ■*! 

j> ^JlP t jl jioN 1 ^^Lp ApLm*j ^Ig-,-11 p \ Ji- 1 ut US' 

-uJUJI ^jU^JI * ^jjLJI ^Lp a J jI — 11 aJujJIj a5 

<L*Aj yki\ jIJLp^j'VI ob^ji Jl ^Jl aJL>JI JlP oIjIJL^ejVI 

Ajj-JlJI O L* \ JAxJO V I Jil oLAaJI A^LsV ^Jlh^j 'y J jJaJl j1^>cj 

O fl,0 ^ JJ^i oljl.L*JNl ^JL*J US i° 1 0 = °Y\o ^ C jt>J 
t ^LJl J-^p ) oULi^Vl ^ ijjujoo eijljl jl>«JI 

• ( "•v u ^ 



y (j ^1 p ol <u*ljdJi J*~\ Aijj 

i L*Um -L — 1 j}\ ^jSju ^]| ijLs^J^flj •-lo-'V *U j!a>uI ^jj 

jJ^jl^a}^ ol * "AftJl ^ ^ L*jt*x>ul 

ioLijlaawII tA>j *lJLa-p oJl a ^ 4aLij>^* 

i 1 JjIJl>- ) ajujUj y*A LfJU- Sj jJa>Jl t 

jLhjiVi J j Ira ^ JLaj jl f-L^jl aJlA JJL&JLjj . ( V 1 ^ t 0 

(3 jpiaJl ol.I.t, fl.HtiJl ^ia ia - I aJ^J CjLIaP 

, ^]a>JLl J>C — ® yuj 



- iQ - 



j1JL>*j^ 1 I iaUJl w»JL>tjj 

Aj3jV1 3jL]\ J La-U-P c Jl* ^ISnJj t ° T *T UbjljLr^tjl JbJ^ 

l^ AJa,£j j Jw-LcJ jUu)/I . a4^a!I ^JbUJl 

IjljL^l -Uil A~m\j jjii*- tji J 3 jJ^Jl 

jL^J^U ^ ^ dJJjJ iObj^sdl ^yjl LjJ ojjU^Jl 

oJLa o <diJ t( t 1 0 4 jW-jj ) jj>waJl Ja*L*dlj 

Jj^Uj oLy tjiJpj a^J jJJl <u^U- tj ^JaJi £jluJ\ 

JjJjj ^i-t 1 is* j> Jl wiii>tjj * a^w?L*JI j >J jJl Jj^Uj 

yCj UJb CjlJbu'i/l *— 4 j%^j JL3-I jJl j^JJJ ^Uaill 

A^a ^LLJl \ tt J^ jr A -* J l ** - - -— ; jhP-i^^JI k^_i>‘jj |l l kZ^ 1 UU*J ^ jpLwJ 1 Lp 1 

0 £ t 

Lvljl j 4 ^^1 jJl C->tl]l oLJujJ i j& jJlLj LaJZP ^ ^>wa Jl .kjl.,.zJJ 

- LgJuJbtj ^Jj ^Jl ^5 

ft 

aJLj ^ jIJLpJNI SJLi LoUb Ijj^ — !l J^Jp 4 --« -L 

S^Ljj Ijl j.tL ~. m ..* I Jjl ^mA| AZjLj 01 4 Ojl 

^jljpijj t( t ^ *\ *\ "l 1 1 — ' j >c-^ ) ojlj*>*-jl i-jjlj oLJj aJ ji 

4 jLla^I oLl<>j jLlJ Sj-P { j^ o jJa-Jl w ^j-i— Jl t^LpLi-jjl 
4-4^-*J a-a-JL^J 1 ji ^JLs' J vvJ 1 d jd 3 jj 

^l^Jj o JU JLP Ol^-J-Lfl ^-i*Jl ^-da-O ^JLj dv> 4 

(^ jJ) ji JJjjJaJl dl>dl ^jLJI d jb 5^bjj Laj*Ap 

•(V^ CjUiJy. ^Jj 

i) iy*u l _yU J~S J5wj ^ 3 ; t^LUjJl 

^yJL*ji l) j£lj > tJJ 1 

ol? <-J? J& j*y~£3j ^JjiwJl 0 t l^>ll)l A>*jLJ J J 



JsjLJLj O-iLjJ 4l~J Jj i j -~"j ij J-JUSvJl -yff it 

ijOjNl oJ-ft la oV I Jijjf 4 LajIJl^sJI SJL^j 1-^-^-tl ^lii jL jL-P 

4^j>wJl oLJLoj^ ul JL>ej l^JiJjJ d)Ljj>iJS ** - ^ ^ j, * 
jLw*Jl w^Lp- V} «*_Jlj_>iJl oJu& Jjjjw JjLu? jJLL 

oljL^A l jlJi j^>w jJUJlJ 4 <u3jL^ j j ■ 1 .?- oJLa ,_i j 4 oJujlJjI 

L^j ^ill ijjjVl j ^ oj J Lj^jl ^ .Jp oUii^J 1 ! ii^LsLJjj 



^ lP'jj i£*\j Ji* I 

J^SUl 4 -JI_ht ,jU i^ijSlI ^ U^J 



- ^jA .Js\\ 



jj J ,Jp y^ - qj / Jl>Jl oL,fl yyj 

4 j J wj jSo ,^Jl 4j*jJjiJl 4**^1 fljl ^-jl j-*Jl ^-‘■■ f l JJJ tljL>-jJuJi 

4^oli<Jl oLij^aJl J*^J 4— ^IjjJl aJLfc Sjj 

4jj5 JL>Jl j-& U£ i j jiij>iJJ oJub JlpI 4jiLaj*JI_j 

Cp'j J 0=r*dj-~^ ^ — *J *ij*J t _plj J oij* 

• U^jj" 



: L^JI - r 

J iVlgJl Jb4 JL*j 45LuH J ^LuJl eJj y? jl *tj ijJLi^? U^a 

SjL^Nl J 3 ‘irt ^ t «>1ij^**Jl 4S j>- 

J-LilJl CJ^ixo ^3 klJjlii ^jA Laj 4*^jJjijj^^£>%j| J^a|^*Jl ^ Li^J| 

Ol*lis obj Jl ijJJi J 4 Lj^a tj J'Uk^jVl j 

* Oj j}^>- I J p> *^ jl ^ 



- tv ~ 



4 SJij Lj^Uai]! ^jlp j^pj jlk^S/l oLt ulJLS J lS' 

US , ^Lp oUUJlj kiL j>^l ^1p 

^bJLj ^-UJl L^liaJw? JjL» ^1 IjL?-1 jLUVI {£*§> 

Jo 1 *Ull l!JJ*aJ i l^S jp^Jj ^II U* l^SlSc^-l o ji JjiJ 

O jJo j~Ju Ulaj &jt j£l*m I sjt j+» £«~Jl pU*; ^ 

.( vu^ t mi t u^ ) jik.Sn i.jjk jluj *Lit oijL+iVi 
A-.jli. wj1»w 9 ^1 ^ jSfl jjJi»lj ^1 ekJl LJ^mJ ( jLi'l/jbw oUj US' 
^Jt^fcj US' tiS jP*U J-®l jjJ UJ’jVl il J-Jl 

jLUflVl oU iia-^ljpj ^UvJ j JUkJl oUJ? ^ ; .t.,:j (1)1 
4*UxJI jjl j«§J^ A* j * I fcU iijUl *Sj?- JpUij ^yLJl jljiurft 
zyrj c£-^ UUjJl ^JLUu ^ U-^UJl l JLp iLUJi ^-jjLJI 
<_^1 £^J1 Ujjt ^U" ^1 ^Ul JiJaJlj -Uii^ 

iij— ijUl ftUfcJLj LiU>“l j Liar'll I gU*j ^ap 

^5^1 U^pUJl o^ljU^Jl kljjJo ^jJl 0 U 4 JI 

* *L*j Uj lLUj Jj j~JLj 4 oli,ii.i,^Jl ■ } j+aJJ ^Jl 

: i^L* J-I^JI - £ 

*£ j>* JaUj oLj Jl oULUt (3 jUl OUoVl J^JLj lS* 1 ^ 

^J a ,a> l oL-J^fl J aJa j oL>-S/l j-i$J • L* jl yi^-l ^-U- j al j*Jl 

Jj~*Jl ^1 J-uaj ObJj»vkJl jl JU^tJl *\j3?\ 

^ V-'jJ' £>kJl jiu (jli- ^ dUa i^ajjj L« Jjjk 
^tiUl <4^»-lj sJl^jCj JlaI j_p -UUj d^Ij j jJp Uj JpU^ U® 

^j UwJ l L _ f U il^aJl <2 jO i^Uu o^Ijj °JJ^! **— iS^JiJ ** 



y« £^**3" oXa . j^j jh}\ ^1p Sj^ifl^Jl o^L*x>Jj 

yP lL*jJI>cJ| JliP aJUjJI aJLA ^**il Jj J tijLiP ^y ^jiaJl ^IjP 6 jJajJl 
aJLJI jCNl LXJ ^JjLoJq Lfcf t ji^aJi il Jp-U ^Ip U jj]j ^^jLuyJl jIjl>JI SJUi 

^Ip oLXU.H yt*^ *LJ <JL>Jl yLLuj! yiutj ^Licil y jUJ)fi jX-JjJ 



L _ r lp 4 JL^eX) XqJ^UlJI *uJ jJijiJl j.51 ja J l *_il jXl 

L*J 1 a jXv.j ^jj> 4JL^aJ 1 oJjfc t^LjjaJl ^xJl l _ j JLp ll- 1 LslwiJl & Jl* 



L^a a j j y * j J 4-JI y*Jl y* (JLpJl <, ; yiJ <*1*-^ 

*ly-l ^Ug-J ^jjLJI ^>cx$ <ljuJU ^Ij&*^/I ^p jijj 

4-X***Jl qXa j^Jajj t y yJ ojjja>- *Xaj SjJjVI OjJsj J^b JIaj jl 

, 0L*p ^y JL>*Jl y - XfjiJl bl y**Jl jS'l jaJI i*^*j (_5 jJjj t y 



y» ^p-IS" (jljl^/l i^-y ^X> ol ^yL-Jl *bly y* -ujj 

(jl t^Lp 0 * * * Xl* tjb^p J Lw jj Lv ^XJl ^LiPxjl ktajjjX i y ASly^-i 
Cf^I L?^3^ jLW'Vl JjU 4jjlp jpP Jj jX> w»jJL>-_J jLwNI 

* L^-JLp jJ j^aJl 4^y- ^Jj b-* bj>l j-bX j l^jljjb (J^jh-^/I 



Jp ^jXwJl i^I J 3I ol>tJl ^y cjLJIIaJI *i Li ( y 01 — mNI J>-Jj 



^XoJjI - ■* ■ jli *uaX^j ap\x~& .> jj >- j Lw= 

yJl jl J p 4 jLl*1 S^JLp ^ j Jj?^I jJl 

jLij )i jljjNlj jl jXjl^NI aJL?- lljJL jX oJIX 

JuJj>- Ajljjl J} ^ia*Jl lyu ^ JjjX y*j ^l j-yLJl aX* 

^IjSnaj U (T) ^pjjj t jlyJUi-^yij olX>Jl i jX y 

< tj L*P fiJLJLP ^XLl> ^j3 4j JL fti LJL u4 



^-jXJI ^JjJ^ll JaA^w* y* ^1 y oljbjj'yi ^aaj LLjA>“ J3j 

^bdl L«jjl y -ukuJl y* Jyd\ Oj£i J aaUlo 



l ir* y * j j-&*1 

iUl^ Alls ^jlpl ^ l^Jajuj ^SL^tw* J^pwa j JiiaJlj 

JaiLj ^1 (Jil jJ j-wdl objj5oJl ^y ij^vaJi ^_y OjliJl 11* 

Jls j t L*J* jl jh>ij *UJJ J^jJl ^\*Xi\ ^^-Jaji_? -L *j 

jUa^Vl ojlji dl iiU^l t^Ui jlyild p-td jL^jVI OJj- 

LiL^Jl ^Jl lIISS (jjli j^p^aU ur aiJ! iLfrl W'U- ^U 0^11 

gjLdt ^ {Jj-S-lJl jk$- jV ^ Jlj t 0 * , y*j*i 

t jlSa^Nl iajU-j k-* 

( A ) i»- ^JUl ^-5 > jj L5 t dU jJl iikuJ iol-Lidl J^AU im yy £lk* ( ° ) 

. LjJlp ^ gjlll (_g JaiL-dl ilU>j A-kjJl aIU^J SjjUi^JI J^Ad 

^ Jtfcll «^laij JLlP JuJl aJU- Ajtkl» ^ ^ jlw? JaiL-j llbl 1*5 

JaiL-JI J>\ <Jdi iS^ i^jlldl ddi objSl ^Uj^SJ 

oUujJ ^^531 i £*\ jJl a1Uj> ^y aIjU-j ol jUjj! c5Ap- U5 t ^ y>wdl 
oLU^- jl «5UUj a^L^jJ! ^r&Aj j'j^j Jr^ 1 

Jd - y* - JT- - A A^^!j3jj*->^j A-*^Ai*J Aa^jJ^*^- A*dj3 -X*^ 5L>li ^ ; k fl Jl 

, (Breton, 1997) 

yc- — * y> U> (J jJall A^5-buJ( o\ jj-** !■*•* 

55 y>- aJuc- 4 y* ^ ^ 

i. ^ j5w^ iaiL^j j** 455Li*Jl 

ju jik^Vi L j3 1 I ^ l l jrjJL* Jl c -A_/ : oA^ji 

7-y^ £j* i>u"U jlLi-i j K~*~ ^i-< j-f- jUai-i Lfilj Jl 




jiwtfi Ujj j-} shwt gtj a>jii jtjj fcW («) J&* 




i-fi-Uaj' OO^ 1 J*^ j ' j *** 1 f ■'•* £•*>! £.^“* (^) J^ 1 



^ \ OI(V t 1 i 2 t 1 ) J t OLO^fl 

Jj-ixJ i jA Lfcl p ^ j J aU 

^Jl ol$^>iJl 01 ^/} . 5 j jJ ojjjfU^ LjJ Ja-Jjjj ^jju* uJl 

oliVjj'Vlj ^ y*w2 Jl Ja3 I Ljj ^1 0 j^j L^jjJL>- 

<U^L>- oJjJ-P I 4 J jjJaj- ^jA *X> 0 J L^jli j 

V ^Jl L*l t Jaj Lj^3 ^"L C 

w*jIj«>~ AjLjJaj J L^jjJl^- j3 £ j P S^j 

^iaJlj aJj-^L<J| Ju_wj jJ* L * <^\j>- jlj^hfcj'yi SJwJut AjJ»J Vl 

* l$J j^ 3 ^ - Or* 0 L*jVI J^jlJ UUjLtol J^u V tiJUJJj i S j>Jl aa^S 

JosL-jJl 0^° ijL**>Jl J^jLv-j SJijCjj 

0 

Jit ^*5* l g — 1 LqwJ w^I'-xj Lo-S i (3 ^JaJl 

^-Lp jJlj Ljj^L^oJ oj^jLvvvoJl a^j- 0-^kJ I c Jla *, . t U* . [^S t SJL>* 

tfj'j ^rj J-«^ 4 jUjJ! yi tjijj (_yU jLuJs>'i/lj l$iJL>- 

JjL-jJI j_yij t L^XiJaj £jA JwLb L«** <U^-jL»»Jl j^J 

1 0 ^j3 ijSjiaJI Aj U>J 4 jcJLoJ I 

L^A-JajLj ^ ^JoJI gJJLj J^JSj ^Aj LoJUp — 

t AaL^aJI A^JaJ Uw v^jL^ 0 /* j! j ^*Jl>iJl ^jA AlJb ^Lp 

JO^JJL? \*aS t ( ^ jJ ) Jj-t oiljjj ^-Lp- 

L*JJLa3 i ijl**>*Jl Os-^ J ^ L^sul i Cj>- jJ 

jUa^^/1 otv* I^JUL>w Ol h j>%0^ ol^jLa 5_1 r^jjLJl 

JaiLp-jJl jJap- ^Jj^ioii AjL^>Jj tAiaiL-Jj ^>i^aJ 1 ^wC3 

U -^ t 4 . , . *>! » t 1 fi^ l ^ 1 l ^1 * 1 , 1 n 5 ^> ^JaP j i. i ^l^Ol OipLA t_c ^ 

Cj j*+ J jLla^Vl oLa wAjj^aJ ^-wL)L 



LaJ J JaP ^ US' i( \ * ) jy*~ei\ <jri 

«_iU^I ,Ja*J J U j~& N ** j~*> (j* oLaJI ^kjj-AJ ^jIp 

Ji_^a5l oU- j^aJI IpUJjI oUj-j-uJI {j*j . jiwljl 

. ^ jk Jl oUi!y> JjjJ^j Jj 

Ojlb jJl vr jUJI *1 j^Sfl i^ljN ,Jl cjj J/* £_>aJ' pi 

.jL^Nlj Jail — Jl viJLi-j ^jlp i;j>-jUJl tjyd I J^'^V 

ajlL»j a>-I j ji* UoIaJ ^AaaJI i-i .L...,t.J I ^jA Oj&j ^>-\ 

oj jJx>- LjJ j Jajl—lJl <JiaP Ji pjb'J j^s*-a1L 

>>~iS £j-i» {* Sjjap ^ *. ^Jl SliU^Mj ij-* 

oJla j i ( \ \ ia-^J ) Ji ^y> iiaSL-iJl Jj^n . Jl 

ajjpw» i ^S jUadjl JIaJ^-U l _r&- KJ . '^~~ J 

^ L^Uiil Jaj^JI JiSUI c~JS Jlp Ja~* Lx.Jb- jUii 

. Jail — dl ^ IfMj 

^yU 4A»jWl aJL* JaiL«Jl pJ 

^LaJ! ^ v' ,ji»L-«Jl ^yij oUij^ 
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( a ) *f|f? s^r if \nf^ \r*f c i pf*? 



: j LijSU Jj-Jl - *— > 

^***JaJl jUai-S/lj -ul^l J_^wvJl jLy*- ( Ji*j 

I* ^ ^ 

L*-j y-l J \ ^£y y» ^ Jl j t 5il>Jl <Jj <bb*Jl jUbuJl iXfr 

01** <Jl * ** ^3 (Jj^«Jl Obyr Jb*_j * aJUJL* wij j kj 

JUJlj *•<^>01 \j£S c-S flj— J ^j*ju A^L^jJl lZ^^^LJLh^JI 
4JjU^ Jj <sLj>)lL t l ^4-Ujl Uji y JJjJlj I 4 J JJ y 

ojl y>* - Jl J-L>Ll^J 1 jl y LtjJJ J-J Lj-^ly y 

OJO ^ y*>Jl d J- J dJU*Jl aJlJI ii*Jl J[ jiJ * ^ Li-I J l31 

urr?j jJl I ylyd y jj' 

L^-jU- Uj^aj I 4 JU j~*S p j*r tSjJliJl ^Jly- V I Jl iiL^NLi 

^yJl y jJlj yjdl 4^>- ^ 3 j^u J-Nl *ydl Ujl^ ^OIa* J 
cSjU^ J*" £-^Ll IJ j * ( V JiLi ) *1 ywdl J Jb-b wj hj^cCS 
Jb-b JjJaJl JUUJ ji tiyyjl jl jj Jl (J j]aJ\ £_* LjijV I 
y jjjjJi jj>- ji dJJi i$*}ij jJlji j w>l> ij^jVi 

i^LLJl iJl^i^Jl JsLuJtj <j JaJl JU JU^Jlj J^LJl^JI 

. LjJlp 



o-^j Lij ja^LwJl Lg-3 y*jj ^ibdl jJLiVI y*-b ^Ja^a ^y- Jj 

Frequency Distribution oujj Jl J olyOlj t Variability <uLJ 
J ) Jr^l JJ? oLLiJU Ufljl JaiLwjJl y*jj La 5 tolj—Jlj jy_jJl 
Jj^Jlj 4 -OjSN OLy* JLp y*jL*a_iJl oJLft JjJj t( \^AY* toJu*^ 
(J ^ ■ 1 -^.-'.>^Jj LA jUaj-l y® 4 jL>j>iJI 

^-bjl ^*3j JaiL^u ^J l 4 r . jy ^ j ^jLmhJlII 

LajUsl^I J LpJL Jila^7j djL^P SJlSbJl iJLgwJtJI 



1 * - 



<a) ^ :v r ' r r' tfe* f' mp th **i? 



> 




ei 

r 



t 




— i \ - 



4>oLH £-lJl j Jl J7^ y Cj^ (J|Jp 

A^jUxll ^IjjJl 4jilaLo ^J _Li3 Ul!l Jr~w J * ^JjjJl 

I _yr La> jji Aj jj jjj 4j j> *S 1 0 L ^>- c< 1p jj jfj U*-* p UtaJu'V 1 pjcp'j 

JiuLi kI--,* - i*jL>tjJ vjl jj>- uLj^>iJi Ijl^J U jJjuj l 4jdli->wJl SL>JI 
j^tj t oLmJJ ^™3 J 1 oLj^rj jlU*Vl -bjUr JUV! 

jJ*j 4<jUp ^jA o Jj J-p (J-UIla i J jLl j <**U* L^ul LgJ 01 

. Uu& ^3 JJ y*A U 



LjjL^S OjLaJj jLUa'Sl iJU%3 ^J 4 dial* ^J ii^JLxj! JLwj 

Ji* j y^> ^j* jiS 1 ' *i J j^ jk/r <j* '~~^ 

JU I^Xa V— j jJaJL jl LJLp 4^flLi*Jl oLIJmqJIj Lj-^a *I^>-I jl Jail 
OjJJlSj t Jl!l O U \ X>sXUm \ <Jl^Sl wUj^>udJ ^jlj^Jlj ^jUqJI 

^J[ OUl*-? xS^y US tLgJLjia Lgjj^-j oljUdl j^aJC 

<J oU*Jl <.\-t-J\y>- C^xJ J^p J^aJ cSj'j^ uW^rT 

US i ^3 jJ®JI jl ^>tjj O-wJl Ji~b * ^1 j jJIj &U*JL U j^pj oLAtf.>w>Jl 

bU^JI 1 ^ iSUs , jJu 4 j j^>tJ! tuU^JIj 0 jv^JJ 4^>bdl <wJl .J^p tj jp^aJI yy 

olpl i l^JL^r e-LJI t3 JJl jjjXp j>%}\ UlI US' tiilUJi olSUlj 

JLp j^jjpiUw*Jl j^IWjIj tjjj^oJl iSj^iJ IS'Ljl w- y^ - i U ^ 4-Lj-L 
LiLj^I L& ^jLf jv-SLiij U5^ . ^Jl^a ^\ ^ja ^^JaJl 

C-f'VU*- jAijJl wLii 4 ^IjjS/ I 

^Lp J ^>1 o^U- Jl iiU)L 4 mV (.Ip J 4 JU TV c^JL Sli j 
US' — Jbu Ua 3 - - p-j US UjUa^l oJuJLf pljP^l oJwi ^hvqJIjJ t ^ ^ 
( J c^U^tUl 4 >-Ujj j^AJI i J 4 >-UJl J^ Jj***Jl 

^ajJ Jl OU^Vl Jijo J JLJi lS^j ijijVl Ji-b UL>J1 ji?UJl 



vljJS t *jA OLijJl ^]j lIUS ^JbCjJ ^-3 J^TJ UJ L-A-ie-oJ I 

AA**k ^Lp L^pljjl l A3jh LU> jll Lg-iJL>vJ ^jU 5 

*JLP ^3 L^jjja^- JlflJL L^LjL>tji1 A>t^Zjj i. CU5l>xij 4 jJU*> OL^LaaII 

. oLS^° jl L^iiJJ c^jj £^_y 



jl ^^>xj OycJlj USUUJl oJu* L _ f ip *^JaJl 

u^ULuLaJI j\ l 5 L*JI jb^>*Jl Jlp j'J 1 lM>^ 1 J* ^ 

. ■Lj^jJl bjIjTj ojl j£j ol j» jiApj <c*ijjj Aj'Jui J >- ^jA AjjjS/l <J Jl 

£ j tj y* LlAj t ^Jlialjl ^S jL Jl ^Uaj ^ JJ j*}\ oJLft ^*1 Jiw_) 
ja Rainfall Intensities jUa^S/l ii\!S jl jlk*Sfl SJLi ^U ^J> 1 j 
Time of SjjJUl J\ yS ^Jl clJ j j-ob ^1 L^5 t ^Lp 

t wijJl Ijl> -Up oLJL! Jl I Jlj w~=- Concentration 

^J1 oLJJ ^>i Ja — SI jLj^Jl J^-j JajLuJl jL^>Jl 

* Depth - Duration jk^Jl k «sbjJ LoJUp 
L^_ i ^iJlj jLk^Vl oL^SLJ JLp lu& 

Ia^ t (j jJaJlj i-Jl j-*-"Jl ^S1 jA jl ^jlp Ajj-jiJj jlJl LgJ l) 1^J ^-il'L A* 

I j OlSLUj 

, oljL^a.^lj jLy*Jl aJlSuU* ^Jlp ^UJl 

l'jIiLj^ ll ^jL^I jl N j_ 4.JUJI, ^j3 L*'-jti[- A- jll vU J wL>- l J Lw^ I iJLsCjJ 

i J|pjd 1 j| t La J Nh i_J j id At ^j_P <J>T_J Ijj ! iJLj Li t— ^2 tfJ 1 a *V ^jUi^ ^3 

i jl ~tl .^ . d ll N I 1 0 'U*— p ^_3 l ij 1 1 i ^ j j 1 dr 4 u j- 1 ~^~^r ^ 

^UJlj ti>-l — Jl « J-ijVl (_,> U y>j Flash Flood 

y*s J oLJUij ^ j Single Peak Events ;jl»- 1 jJl i*ill oli oUUiJJI 

ijjyji]\ Jl iwi^^-w-Jl j -* j . ^LjI 5-Lp ^1 ^a7 jJ JjJpI S_lJ 



- ir - 



ajLu?VLj JaiLjJl I 4 oULaJJI iS*$* ^ Ujl?-j 

jjJt ^ JuJbJl IJLa (jt L*^ i oUl .»A. git lLjJLmj ^Jl ^a Ia ^£ y ^1 
j j^_jJl oVJLiw JJL* ^_JLp >•! i«J 

I ^LJI frUajJlj ^ aL<j! (Jl hj $ I j>l ji 

s-LlaJLil jl Jaw aJL>*J| iiUJl ^J-UljwfcJl 4 jJa-Jl (_}*<*** 

LIju jtLdl <yj ^ Ji cpii oLri- *yrj p“^ j ty'-rJl 

tj*y> J^l jij J ja o jl U 4 Lag Time <cui j OUsuaJI 

J-bcj aJj ^-Pjj ■ ^ j-wjJL OLj^shJIj JaiLdJl «La ^ j~S JLii 
o! Ni 45 ^/ ^ \m ^ Jbj, ^ ^ oi^ j ji k,Vi JaSLd 

wJj ^ LJU SJUi oli AjJLPj ^-j-.^i Jjp JSwj J $ JJ jUa^Nl ^Jb 
L^s SJL>-lj AjL^Ip iJtA ^jpp jLU>>Vl JbjJ 4 J «*/2 * 

* oUL^iJl l!jjJL>J <jPjj 



Uojjl J^I^aJI ^y* iJLP UJ^I > J OUi-uaJl oJLi ^ 

^ J-*l jpjJl *Jla JJUjJj Cooke and Doornkamp, 1990; Benson, 1964 

w4-jj -/a T 1l oLSL-^-ij ijAJ 

i^L^j JJU Aljli ^ojL^>* J} aJLa ^ —A'Jj jia^JI 

Jj-laJI -kj- lai- J-* LjJljl-L^lj 

^LuJt JL* IjSlA L yij[^£l}^j J O^Jj oN Ix4j 

jlutjAJJ t j,djLA^Jl {jA J . ^JjUwJl 

4 ol*^Jl J}-^ 1 oLJLL» J |j ij J a- JjnP Jl 



Velocity of Jjjdl ap tU ^*p jl j5j ot ^ jJlpj o-l — Jlj 

o^.:Jjlj t Peak Flow JiJLiJl j t Seasonality jJa-^Jl iJUai j 4 Flow 
t Lag Time jJpLzJI q \ ..ra ^ 4 ll <jI Aj -uIajJI 
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\jjS\ oLva^iJl t Recurrence uLa-JJI j\ j^j 

L j iRate of Discharge — :J! t Sediment Load 

. AjjhsnJl 0 L^.Jj!l 

pi C jtL* ^ .la * * 

ol ^ 5 * SjjJa>Jl JJUPjj *J& aJUJI jJs»luJl lyb Q j£j 

iijJb- jl <UjJLS Awa^S £jl ^ ] a*A 

J5Liu jtLuJl jaj ,JL>Jl y lgj»-jU^ -Up 

Aj plSwJl AiUL? Aj ^Aj jJ A^islJl 0 >L) L^J..jA1 Li 

| Jl 0 jioj L aJU_; <Jl Aw<kJjJl Liaa- LJljI Aj ^Jj Wj^>uJ| 4.1 a ,*■ iSlI 

t JLa ji\j ^^iiaJlj L^LJl JLwi^L>iJl_j ( _ 5 ^aj>rJl ^y> 

wAjj-jspJ! oljJP Aj-5j V l i j- A J j j 

j ^JaJl ajjJa-3-Jl j-Uk JJUJ ^^Jlj jp2h->JI JL^ ^ A>^LdJI Sj3j^U 
F'LjI aj-Ai ^Lvj jj j t (Salam, Abdel) ^ ■ -< 1 i ^3 4jj-J1 

Ijl^! U. IL -^i^^il i jjh ^5 L*j ji^Lj ^JwP Liwwj pi ^,.3^) I 

^jJsll^JL! AjLi^Jl (jJjl>wJi LqJPj k L^JJ» A-jjJaJl 

jUa-^'yi ^jJU yi j— * j 1 1 $ a *> £j \ g ■ il^j^ L|-i A 

. Jj-V fj>- Ji £jlpl P* Pr-^J 

SJLjLl* J^j- jjj* L^Jw< m^LwtxJI ^.JLJi jj^ipj jl . a y ll 

: iJUl JbUdl 



.ujs'jij jik-Vi ats- \ 

• ^OjLilidl — Y 

Laj5 jjj jLluVl isllS" ( y~j Ai*!AjJl — V 

. Ljjjjks- aj>-jJj (jip ^JcJ! jLSLtlj - t 

. U jliai-i oUU^Jl iU^Jl JjUj - 0 

: JLL.VI aiif - \ 



r*' y yj y 1 $!^ jlla^V I *i\!S j^j6 

l 5 y-Nl jLipNI y -Xi^Vl oLiU^Jl J yll ^?L*Jl 

015 y j y o jUwSfl a-^S cJl5 ULSCi t l^Jl ll jjit yll 

ya jLUaVI 4j\lS A~-ly yL*Jj t jL^JlII w>jJL>- y tiij.5 

oU LAj a l l y 3 i^kll tulflSo- ^ : o .. /aJ jllp jLxpNI y J3-t yll 5 *L*Vl 

«wijj ^JjLwajj 4— *»ly i^fJD i OL<*-p ^y 

. JjL^I oIjLjJIj .sjj — Jlj jj— *>J ij ^gjUSJl Ji^wajj 

(jLi tgjLi ob-P ^y jUa^^l ul LJ ^ustij j.ia.ajl A**ly y>j 

y lj ^Lp yj C-Ijlij UJi w>L*5 oli yi t iiUJI jjsluJl y 
Ji oL**-p ^jj jLU^NI 0l La-5 t, Jj ./? a jl 

; lS A' ^1 y L- 2 jI wiiijiiu U5 t L$JLa5 

■Ap-Ij y jkLJl >- y laa .. J N yi <3 yi* jLLa jlia^Vl 

L*5 4 Isolated iJly_il jilaal Lj/L ii yia *ly-l ( y iaiL*jJ LaJw 

Ch>L*£ woIapxj j . ( \ ^ Y tk-jLi) ij J} iilalfl y y l 



jUa^Vl — * jLskjJl ^45 AlwJl (Jj.*-rt J.l L*^J jUsL^Vl 

i 4.^0 j} ol j!3 ^3 jUfl^Vl jJ? J . ll Lj3jI O^J^ 1 

^_3 w-4 jt ■ *** iS^ 0 (.5 ^^ <j jJs^*Jl ■> — J 

JlSj \ ^VV j*Lp ^3 Qj~*/2 a i uw j L*Jl tOL*_P 

^3 aJUi O^ Cr 0 O^J t jt-a 1 Y £ ^Ju ^3 (_£ JaiL-J 

JLp-1j Jai L,-ll I w--x-L W"",> Ja-iL^ ^3 L* L^Jj t <jL*_p 

k > 4 ^3 L* Uil 4jj_aJl t_j..^?lj^Jl t \ ^ ^ * ^Ip ^3 j^YA^ 

*lpLv- ^j.-T.W.^wo j^a Vi t AY" JaiL-jJl oJ*Jl? 

.(Ministry of Water Resources, 1998) ^V j»U ^ eJ^-lj 

apU- Y £ J'Ai*- jlia^VJ ^jJLpI (A) J jJLpJI 

j LWa^J CIj ^luP ^ J L *f Ej “ J ^ ^ J U ^ *■ o J ^ ^3 ^JjJs' LJJ 

6jLjj j-a^/I *jl Vl i AjJaUlj 4-3 ,-jJl <flja..a l.fr.l" t aLj^ \& 

4 i^,U.',, a ^ a — * AP Y £ jUa^al A-^JT jJl5^Lj& JajLj-wjJi clJ Ip L^ 3 -Lp 

Aj^tS ooIjj ^-pj ^ jjj t A^iULJl tJLti^'j L^Jj a* 1>-1 jJl 

^3 JJiJ jLU.a'VI asU^ q\ Vl oIpL^ j>~lp jUa^Vl 

*u\ju ^3 ^ Y* ? Y “ Yj\ j j P= j ^Ua^Vl iili^ rj\ y^j . 

ipL- Y £ ajI^J iiii / *0' - S* v (>ri J* W>UJl 

■ Jrf^ 



AjjL-AaJLj 4_*^ljJiJl d j La * j t SJL*^ jl_j j ^ wX-J 

j^* ^*5” OLaP jUfl-«Vl -L>u U- *JljJl o‘) l i> — “ IL 






J±\ o->L^ mmJ Aj j UJ L & A^wwj J^3 -aV^ L. tj^jJi3 A^Ia ^ 

A ^J fcwJ ij^ JL>tJ dJUJLi L aJjjJp k^l jp!3 (J^>- jUftfll o L.? 



jlk*! y / T l JiUu y £ A £lb iLb ^ o oU^ y jlk/Vl 

&yiJ Ja5L~lJl y jUa^S/l OjaI^I U ISj <yjJl oJl A Jilj tyjJI lT^ 

\ y jsa / ^v towu^iti jsr/u isjb-i yi ipuD 7 y ^ ^ J>'i^j 

t_5^ jjJl <Aia^a y 1? 4 h. j yJl jlla-aVl ^gOj i^iUjJj , 4-pL^ 

LaJw * 5 j* *A> -kiUJ o Jl* tlJLJij S^-JwaJl ± Aj 1 1 y*-l 

<y ly-l ^ -USImJ eX« J^>- JaiLw yjl jlia^Vl 

. (Ministry of Water Resources, 1998) I I 



y> ^wajl JJL§ tjlia-flVl <i[tS wy- ya jy-i w-iil>iJj 

jj^i j1 k ~*\ jjJl ^uiaJvJ y jlla-iSll iiliSJ o!A-**w j^a>- ^^LfI JJL*J 
L^a-aI yj ol yuJl J*^i- LfcjUa^l 4ilJL5^ ^ 



iJu j_L> C^ljXaJ jUa^Nl iajLw j\ j.*S -*.* L ^L^JLII J - ^ Law t jJ y 

JJ-j-*^ jUa^i cuLaS^ jl j^l yj jylyj 

tlytj SJLl Jil £*wali oly ^JLp JaJiw ^*51 J ^Sj p-LlIJI 



olyi y ej-f y ySLJj <JLJj JajL-J oLaS^j >w4.waJl yjJ Law 

* i L) J fi ■ 1 ^ ^ 0jjw^5 



MjliS' ^Lp-1 JJ +^ 1 jc*^ yJy Ljl ^ JLj j> 

Jd^ l 5 j 4-- ^d ^yU' J-* /.rVjO i *JU~- tjLL# 



J _pW yJ^J J^X Law i i -d^ya ^ J>fr^ UT^J ’/•' 0 L *-f^ J^J y.'-'J 
o-L< l^*iaj»^ jl *i/l o'iL^— ; i_*^ dr 1 */• ^ ^ ) ® 

( — !UJl jy — >Jl ojjs Ja-J jjj . A^-L»i Yi— ( yj jyl yJ JaiL-j 

J l jL»-P y> ‘U5jj^>a (ji»Lx jy ^-5” ^ OUUa-JL> 
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I yiJl JLpI C <\ ) Jj<A>Jl ^J*j-u 

jJ,Lu y jLL-Vi ^jj^Ji i^-yuJU ojLLp mA-\<my 

* Jb Ls I^pIa 01 f^j-^^J ** oIap 

cJl^w^j iIA j yUu jij & iS jr^ mv oi - 

^ua> -uJU-IjJ! j c j^UbJl y]^ljL« ^h-j L . .^ 

< 0L*-*J (_5 ja^yqJl jy^t 

t o^yJl jUa-flVl yj w^jl y jLk^el JaiLwJj \ *HA ^Ip 3r^ “* 

y jlkP jJUv~a ^bdl 1 -La iaiL-J 

^LkJ ^LkJI \Xa ^y jUa^Vl o^j-aj Jij . ^ t VY* ^Lj {£jy 
4j&li^uJl <daJLJi jjJsLi* y sj^IjJI <jL^UJ 1 J*A>- jlk^Vl JajL»J Jsaj 
jUa^S/ jlSj tiiUJl ^J-ULaJl y jUa*Vl yt3 Lai*- y yj 

jl JjJbJl U^> . jlkP y «uil^4 frly-L ly Ij ji ^ yj ji ^ 

<aUx* ^y^vJl Ja^jjXkJl y« oLaJ C-i->w/ ^y 9 ^* 

* a L '. * ( J^>i^*j ^Jj Ja-^jJL*Jl y Jjl o'y.X*^® yjl 4y jpJJl 

.jlkiVly oUS ^ 
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\ ^ ® JijiljpfcJl ajI y* <5 s_w' jj jBj \ j-i - ji .M-ll 



! A^JU j^}\ J i) J^A jij ^^UapJl — Y 

VT UiJLP ^j5 Jj y iJLaP ^3 uU j ^^Ijp^l tjl 4 j1J_J1 \j jfJj^ 

«v> 0 0 

^ ^>-^1 *^>Jlj jLoP- ^*i>- Jl L*>-jl>- Li ^aJ I^JJj i ^3j~j2j y>- 

j-JLiij *lJL?-IjlI 1 f-l jj>t^Jl ^3 ^jjjJl i > j^hJI 

^aJL*yj»>Jl L j-j c^Li^Li^l 3 j-*r j ( V ) j_j j , ol> ■ .» II j 

^p^UajJl ys ^ji ^^*1 y>-\ AjjJL* J* 

UlUj <J*A>- ^jA <^LlIi j^j 

. L^ljI ijjj'yi w-iij-jflj ** 1 IJL» J jUjl^ LoJ> t jUy'bfl 

»-"-j Ni ^trl>j Jajl j^iJl i^LwjL^Jl ^1 p IV b-t^lj-S ^3 Jk^J>j 

^-Jl ^JlJuLSI oL^ljjJ! iiL^VLi t A-iLaJ! SjIjj La j J, «m 7 

. ^—^1 J^LJ^aJI j c^LyMLJiJljj t I ^^1 p 



i^s^JJ ^ ^ - 5 JbJ oL^Li ( ^ i A ) ( \ * ) J jJj*}\ ^j?jj 



ul LftjLx^-l ^ 

k j jnPj L^JIJpIj ^y> J £ oL-LJ JjJl>JI 

Jl iiL^NLj ; a^UJLJL! iJI j^-jJaJl Jail j * Jl tj* ilnjS/l tXh ^Li pj Jjj 

c^^lj^Sfl eJugJ ^LsJLjNIj SJUaJLwtfMlj SjlJLI**Vl ^ Jt£ c^L^p- 

t iJbJl JjJL>Ji ^jA (jl 

o jiS^ J~w jU^ jJJ*- Jl ^ <Jl (_r^ ^-Oj^alil iojl “ ^ 
<ijlio JUU ol^L**# o 4 Sj l*j|jj*^jl o-Uij l^Jl ilij Ia^IjJ 

Jl u**^ tj 1 J^ ,J J' 

^Jujj i'tpS \ona - ^or ^ SjijVl ^J-l QjIjS - Y 

tY^ Jljj*- ^L*Jl iwjJuJl 

* Aj™ij oUi 4 aJ Jl ^Iw*aU L^J a^jS/I ^v«xi 

Aj^> j\ Jl* fl* » “ U' £jl jZ S^Jw? oW — - cJi ^J>\y^\ — 

j^i\j 6y*j j** J*>j }*j us +*tjj ^ 

. ^yr jl>- <-&i jr^ l f*~**>-j ipJL>-j ^J«Uj 

JJ!> Y ^ * * * — o * * ^ ol>L^ oli — 

. J»j j\i Li 4 j^j1 

J 4 Y \ o %l — \ * * * \^, ^jlyJ < ^ i £lj>-i — 

■y’ljb iXiJ fjflh j*^ iJ-iJ t jr*J a^J cSj ^ 1 <j^y^ 

. £^JI j JjUJlj 

Y pS \ 0 * • 'J* W «JI LfJ Jb 'j I JL>- 5 J*& CjU- 1 — • oli < J*\ y >- i - 

Jij^'j J a ^ > J Vj' 

. <w^j JiU— IJ^- U-i i— 4 jj-a oli 
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Tjf (V) h-s tr r 'T' \if*h f mr ^nti 

I t 

\tf^r 
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i**i i *^V* itfc* f' r*ip 
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C lS^'j ) ^ 00 t>ri £j'^ “ r 

^jLw kpS TT* Jljj*- c5^j) 

\A ? A ^j-H * r^ ^ 'IAjV oj-O 

VO^V" ejdj t( tf ^ j*^ TVo ^Jl ( ^Jj (_£•>! j) 

| j^j ijijVl tj&j* ■ (*^ lSjW-*-* 

t ( ^Ij ) fj A\,r ( ljuLi &\j ) pS \r 

* W,£ j^JjLscfl T A ? ^ e jJJ 

^ ^y^jUJl oli t j^l^p^l Q\ L?r^ ~ ^ 

t f^l>tiiJij JjLo— *<J 4JL*J> frllil^L ^Ja-MrfjXa j bj**^ oL^Lh^*j 

^ummjJIj tjL>iJl j-A L*j£ <da^j^oj Oj2^0 L^xj \ L^J^jJ^i j^tSj 

ol>L*j JlMjJI ^ W^' 

. J* W^' jd t5j^\ iS^J jr*iJ L ' a Ji^ J'^'j 

U .,y r . *,A - *,i yj Elongation Ratio aJUa^~-'V l J-U^ ^yly; ~ 0 

J Ji_*_j j»-~i £jl j-Z-j Lo-S' , • , • ^ (^jLw*-* i»JI^->«_j1j 1 > 0 1 oj-L* 

*,Tt aj Ji .k^yu-: *,V - ‘,Y ^ Circulation Ratio SjIjjl^NI 

0^/JL*_j jJ-? 4— “Iji ^-- s 3 - i J ■ *j^ ‘ w 

2 U U-.-Nl ^J>lj J^~~! Jr*^ ^■i -^ > ' l H ^ <JI L: ^1 

^ U5 L^JIjIjl^I Jjm^> JJLj jDiij LfiJl la:^ l J-L*-* J-aj '-t-~" 

^Ui5j t»a-j t^l ^r-aJlj Spj' 

y_a 4_OjSl si-* J-£-i V 1 j—*' iJ-* J-ki 

^_s<ajS/lj J-— jJi^j £**-!-? ^J 1 JXaJI 

Compactness 

^jLj<_o ol^Jlj Y,V 0J Ji Y,\ - \,Y ^ Coefficient 
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^aZ jJ ^ly-l j! jjifr J-UJI jJ £Uyl Jjbj t *,Yr 

. Uj_jia: Jp-I y ^ Ijr* Llpjni 

tlrri <— 'b^l <y ysly-1 jf L*-j> .yj tj 

^UxaJI Li I Ol J| S*LJ*P OjLj/Ij 3 ^*£gj i Ais^ j ^Jud 1 1 

Ls^ Jj5vl 4 j>-L^*J| o^w? j^>-Vl ijJ* 

Jij t l^l L*5 tL^Ul 

<“*• oLL^JI ol^j j^iJ ^1 ^1 uJ ^Jjj^JI ^lj Ol 
^j-^j ejl J j>t_?I S-Liu (J-r^ jJa-^Jl J-f jj 

aUaJI oL J Jj t ijjUJl ^-jL-Jl 

w lS^J^ ^5-^JjJl Jt J^O' I 

Ol ^>"J ( ^ ^ ) jb*P JU_*i J ij^j'Vl Jj 

|*L* jS b Aj jLio A-**<a-a>wi j~ix-> jL^P Jl^i Aj^jiV ^ ..-fl-t ^-J ,-j l w^lSb-i ^ ^* 1 ./»rw 

JL?- Ojj ^ Jl C-Jj-iVi jjiw* Jl Jjji Jt ^V^bJl 

V> ^jUi-^Jl Jl^bl £-Ljj , Aj^jSM bfrU ^Jj j>t>Jl 

Jij tJal3 iJiillj JjV 1 Ji lSjW^I 7<U Jlj>. 

J ^ j+* J^l j^Jl Jl 

l$J ^Jl JU?J| uij Ji 4 jLJ>)/L tiikuJl 

oL-^-5b oU^iiJl 

,4^1^- (^jVl aJ^^oJI Oj£i Jl i£5ji U>1 
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C-J-Ul ila^l ji obL-j-j oLJlJ '. j ■ ^ - ■■'* - ^ 



1 l Ai^-yalll — 

^ 4j 5J^/1 wlJ j^C L^i>- ( \ * ) JXJLSIj ( \ \ ) 

JjLJ! JjJj>J1 ^y> iijVf pU-^ 1 JjU>Jl ^y> kjUp JU-i 

,^ 2 -*^ ^iLjj-^aJbll oL-LJ ^LiJl oLk^_fl jl ^1 wUi 

4 l 5_}LmJI JjJu>JI Ip'j^ 

‘ Lo-i ^2jLua>tJl g*Ia jl>tjj 

4 ■-_ .*> ’ j -/i> ^ l l~j[ . -T- ^ l * - l 1 - j La^ O ^jP JU-^ Ajijjl 0^_jLCu “ ^ 

1 i^yuj aJU / w-jiXfl jj> "l £ V - *TjY 
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/ \ o £ , ^ ^1 ^ ^ ^ T T , Y ftjJL? 

^■■^5 ^ y3 3 1 ^j1jn*jJi * / ^ ^ £jA i^jV^X^Vl ^J^°L*-fl a-Lj U5 4 A*jLp 

Gj*XJ 4 A^wlj / jJL^ £ ^ 0 * — ^ £ ^ O - ^ L ^ ‘ j ~ ^ 11 

^^x5j» \ \ \ 1 ? Y* ^jL^os ^il jj>sJlj <LjIj / l ^ ^ A 1 

J^L^> ^USjl JjUj ./ sr,r o^Vl J^Lm ^Lo U* iiJU / 

, L^j4j j^s3j 4^5 4j3jVl ^lp *— S^AlP-Nl 



aJ ^ qJl ^Lj 4j,>jI U Jj ^aJ Aj^jSlI — 

jJjUbj J-iJj ^IJLIp 4j3jI L^-J-j 4 wOjj ./?t1| <L- f >" ^jVl 

AjOjl J*J 4 4_jUJl A_J^Jl ^3 pLflmtfJ ^Jjdlj ^J’Jlj 

A-J jaJI A^S_>C^J jjJ^nJlj ^iLp (^f^J ^UtJaJlj J_>J| 

* aJLX^ j * j 2 j L*ij hAj i Jl 4 *j j^aJl ^5 4j3jiVl *1 «j2j 4 Alii!)! 



j^j j l^J Ij^^i I ol ^j^Jl l*x^ 

ji\i> ] jJ*y>*}\ ,Ji* l Ai^jVi i j^y l^Lj^W 4~*S 

J^Vl Aj 3 J V I L^1*j 4 W— jj* AiJUJl 4-j jaJI 

jij Vj i u-La^j ^ i. W JJU ^jVl iJ ja J l ^ylj ^L«wa 

j^hJI *L^L^3 j-^J JajL— dJl oLj j^ j^jLlJl o JlA 

L^-fl>L-i) JUiJL^J ijijVl eJLfc jl Vl 4 i_j2-j j -^:H Sibj t.S^j-' 
jl ^^Ijj-Vl ® jlj^ 

. ji*-T 4 JLJj ^jM l^JjljPj Lg-fl3lj^i J » — jlk*Vl jl jUpVI 



JJL<m ^ajL^>sJI j^l J^l j_^i jLj^Jl o l*» ^ja LaI ” V 

^jbuJl Aj\ iiLjs| 4 4-0 1 j-*jJl ij jpUJI t_5^ Djjia^ 

^Jjl jl JjJUsJl . C-jLjL^^ 4 !l ajjiaj- LfJ ( j-* J Lij 

Jb^v j^I^j jXa j. A 'Tfc “ *>T\ jr^ ' k - Aj j m <& 1 tJH 4 ^ 
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( * 0 jcr *' 1 fj !*" 5 " 1 



( i -V r f J A^*£ 




A 




j£\ 1*5 « y* *,£V ^JlyOlj y* *,VV ojJLs 

YjT"\ Oj,JU& L , « ■ j t *.1 ^-^3 'Y > \^ * >AA 1 ftLwfcJ ^^HbJP 

y ^wJ jJj , yu \,U lSjLjcj **JI y*Jlj y* 

<y ci?w a**J Jil t^ylpj aJL^j yyb*- 

&Ly 01 L^ljI ^ *Js * ^ l +S . yL* * s T \ ( ytj (jjy>*-Jl 
<y lSj^' lS^^j o\ 0y> - ^y^yOl Aj- L. i*.<fc j as^^lp L(J 
JtL* Aj^jjS/l ■ > Ifa.'.u t ^4j^2lU y*P (J^l 

^Lp y^p v-isyijj t y* *1 y* y5l Ia*P yjLL>* 

♦ w_iL j^zll a~* 5 Jl iiLs^NL ^ ywJl ^L*jIj 

Ju jlyp'Vl ^y ^jjiAJl < yUJl OLjyfJl ap *,*> j — £ 

ObydJ AP ^yjl <L^~j\ y J3j 4 oUL^yjl Ijj ia>J Uw JjJsLJl 

LJLJ/ yL* \,£T 6jJli ia^y^ LJLJ / yL- Y,<U - *,1 

APj^ c*>-jly Ujy -Lili/ y* • ,01 vityOlj 

^ily*j|j aJI! / y* T,T \ ojJi iwy*j tiJli / y» *\,VY — 

■ V^ / y \y 

t jLydl Oly £-iP jlj50 ^y ^1 aJLL^ oL-ly j*J»i j 

y>yJ!j Aj*y> aoj! Jiyj Sy \,\ ^iljjl OUy- Ja^y JUii 

cU^ 1 ^pjl 1+0 j /° * Jly* OLyJI ol y ^J-p y» ^S/l a™JI yip yjj 

.( \^^"l tjJL- ) yiJU-j 0-byAj 

obyJi j u/yj jiki^i ^ a%Ji - r 

: JLJt 

yajUopJl pAi LjJa^Lw l yi Jj-^j Lj^il^S W?l>- jUa>Nl yajL^a>- jJJu 



- A\ 



>Vi J-L^ 1 JlJi 

. ^>wJl <w-Jj ( j^>! _^^/l ^ajLvaj- J^s LjJl 

^y ^y»r la H jLy^Jlj Ja3LwjJl j JJ <U-*j(j^ C ,nXi>- JLij 

(Jj_Uj 4-U3 LvvJl jUa-a'i/l <jl t jl*-P JU-i i-Ojl J_>- I <jplj 

0 0 

iiL^Vb tuLy-Jl ftL-j ,^y Lw^-Jj Ijj^ jLjJb JaiLa^Jl o ya 

L*l j^jJL jJUJI <u-«J Jj 

-a * 

JLp «— 9 j^~jJl jLy*Jl J OjLajJi J y*“l ^_«Jj 

— *IV t \^^Y t wjLj^ ) LojUlj Ja-^jJlj LJUJl *ljj*-l Jj-t 

jUa-fiVl iiliS^ ii%Jl w^l*-ftjjJl p-lrLu-a il^JlSl JL3j . 

: J^ 4 t SjJ ***- o* H^r y <J^,j^\ ,y>\y^\ 

t \^A^ <, .Graf, 1988; Cooke et all., 1985; Benson, 1964 

. \ 4Ao t 

OJj Xj- o Lo JU t _£>JeLwJl (jljj>Jl <jl Jj oLwJjjJl fi JL* jy^jjl 

AJLJb / j*- 4 ^ jLU-^'Jl AillS^ o j£j Lajj^p iwJLiJi J OLy*Jl I t o jj jJi 
( A ) J^JL>Jl j * SJb-lj J ^ \ * ^JlJ jLUj^s/I <u*5j 

oU £. iJLi* / ^ T,Y - Y,\ ^ c^-jly jlkiVl AiU^ jf 
jlij , LolljiuJl oLfc-P ^y i A — Y* \ C^>-jl jJ jUa-fl^U 

CJJLj iilt? \^A\ jjU J iaJ? a A^W>UJt J C™-jb Auk^J J cJu>wi 

^ Ai jUaj*Vl oJjLi LtS C j^a IA A^^SsJ 4^3^ / T } Y 
iisL^JI ^ ii33 / \,l lAjjJ iillSLj SJL?-lj 4 -pLj 

JU-I jLy>Jl -L^jVl ojji ^UjVl e-l* t ^ jJl 

jl bwfl Lj-J^P OjIaIaJI i-uN-L^JI Jy 

* 0^y>Ji J-P 
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jl I i 3 1 ^aJ 1 ^3 1 ' i rt i i ^ ^*-3 1 J 1 > J 1 

y>- j JaL*J ^ jJ n. ■/?! j-*Jl (1)1 w™*- 45-^l*Jl 

Jj>-1 jl I Jjt 4_LaL^j Jj^Ij 

t^jp- ^y. jiS'l ^ UjlLwl ^-L>J S JJ^ {j* iS j^ 1 

Iju kLUJo />. l— ft A- * J ^jJl 

LJjJI ^gjL>w*Jl Jj ( J-^i oLj^Jl j\ j.*.w*1 ^Lp dJJX yyij 
^J| LoL^JI ^A^h,d a*-Sl 1 jj* ‘uLv^LaJl jl -Li tij^jVl 

t^jLs^Jl ^jA LLJl JaJu j.^oJLAj_ JLij tjLj_>tJl 

<y (_5^i -O o ^r,iA 5 1| k M d. .,^1 j^Jli 

jl 1 0^ j-3 ►Jl vI^Lvhi^P ^Jl <i— Jj-wjJlj jJ^jJ\ L*5 t ft^Ji 

1 Jljtja l ** ., m A a jljji ojl ^_>t_Sl C-Olj L*JLSk_S i. 1 ^ 

^1 iS^ji JLSUJl oLj ^Jl dUS Jl dJJi5j 

. oL jl **} ! il jl 

A^-Lwa /jj ii%Jl ^Lp Clymph and Holton ja J5 J&j 

JuIj d^*>“ 4i«3j^U ^ ^ (jL J^fhJ Jl j|JLoJ \ J I d » J ^ “ J 1 

s_4£^»*aJ| <! L^h^a C^olj hJiO ^>t.1t- ■■ .II ijlj^>&JLl J l Jfl ■ « * j f- J \ 

j! Nj Jb jXJ LjwWI ii%Ji jl ^ j (Graf, 1988, p. 82) 

ul 1*5 fti-A ^Jl ^ J^Ul 

oh * lp j-^o d — ll jlJLp^jl jI-LLaj Jaj L..oJ 1 oJL» jjhj ^jL*J1 

^LjLi 15 ■-_ - * ^ Jj. 1 1 j'JL-JU 5 JjUl ^ -ft » j-^3j i l^JLp ft L^naJ 1 

Dunne and Leopold ^ J5 U^jjl ^Jl ij^Lx^Jl (Qpk) 

Ca jL 5JL Wd jj>- <>Lpw# ^Lp 0-»- Lw -> j ^ ^VV 

i{l) 4 jpL^i . j5 jX*JJl*JIj iaj L..yJ 1 Artr^Jji t ( A) 

Qpk = 0.278 CIA 
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yLJl A^yJl ^y ^Ji*jZj C-jIj (C) vi-~s- 

ojjJUl i*y oLL*^ (\Y) Jjj^-Jl ^%&yj t{Graf, 1988, p, 79) 

Jlwi y aj^j^U ap y aJU JlSJ yuJlj 

L^U-I U yJl — * Jj Jj*Ji 

* , * 
cUdJliljj j\ Aj^j'ill ylJO y oLU^waJ Uuj SjjjJl C->LiL*>- 

{JjJu>*JI J^S yjj < Ll^Si J <J~T^ Aj^jLj oL^L^Jl 

I Jia Y *1 \ L ^ci yJt a5jL*J 1 A3tj^"Jl 

5aJ ^JLJ U-' - ^ iY^J? ^loV o-l — ^ ^JlJ (_5^Jl y»y*JI y 

iav ai*4 « £_Lj ^JUi jU y aju / y* rvr wLjh^Ji 

y ijLj / <. y> ^Y1 ^_Aj J .^ a,:l l Lit ^i-J tY^ 

,Y ^S YV1S Al^-L-^fl ^LJj Cjkt*^\ 

aj^jVI y yUJl jLyJl y 4>-L wftJ l*5j 

ya jLgflj>JU LJLL>g yj aJ UaJ yyJl ^ 

L* Lj.ij uL^-P ijL**Jt* ^y Aj^jVl jl jt-iJl j .. /3 , t 1 1 ^y*ly-S/ Ajy» ji 

^1 J-*; U Lflaj tyl^-s^lj 3j^J ^iJl *i*J Jj 

^jLjj ^ ji ^jjijJi j^LtJi 

j - - ^ u i - a - ^ L^JmP ^Lw jJ JtSLiJl AjyljJl aj-ijNI (jl oL-^Ij^aJI ^ l a » a 

#■ 

Lw* $Laj A*j ^yiu jfi j* us^ -j^ 1 

r-id yi W^' Ui- tj^ij oJj ^ L^iijji j\ 

Jl yS I jjaJ AA- *-^ oUL^lJ l^JLP t— JLkJl L^LSl*- 

. 5JLpL^> ol j* J*^- >-«j j^ajl oLa 
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: O-Jjj jjal\ J^xl\ Jl^il J ^y\ ~ i 

{j* OLo-P j jVl j*Jij jl L*a £~J>j Ji) 

J5LLJI y* XdjJl jJJ- ^yJl j! L^JUUJl j 1$ip j~> j l^LnS" ti_». 

^ ^ Jajl j^Jl UXp j * 4j Jl j ^JaJL j 

j . -kil — Jl e^3 J">b*- jLyfJJ ALa *y>- ^ 'Vl jl 

ajLLJI o U t ;.J mjsJ ^J l iibSvJl sjuLLjj (j ^Ul ^U- jj^Jb jJJS 

j jL_£j ->■ ^ jj\ I^JLp 

■ J I < ls^ k i ~^“*d ® J^J 1 l ! 1 I 



jaJl ft j a - ill - ^ \\ jJlJ! j w*> I -La \ *!L<k Si 

(jLi 5_f “* - - • - * j ioLaL>J J_p <wi j-*jJl jj-S*-*! *^jl ji* j - Ja. )^ 

* Oj^' J* 

JJ JaJl JlP JjU j\ (J^jaP jA j JjLJI aUj^M jAj iJjVl eb^l'VI — 1 

£tJl>iJ! J[ Ajij'ill j-^p* dLaJI jAjJjN tiJJij 

eJJUk^JI JJjJaJl ijOjMl oJa t *-1 ^wmsJI Jl jl 

^ ^ JCL4-4JI <jj jjkaj! c JU>Jl 

olj-LflV \ jjcu J-^Jl jUai^V 

j | ■ .^.iJlj <Jj*vi->tAJl ^jl>^<Jl <L*Ja-d_f {JJjJi ^cJaUJi ^ •<* 
f-I j^.^\\ j\ oLij^Jl oL>a iJ^J ■ ,J 

cjIjLwjJIj jj-^>Jl J^Li- t3 j-l*Jl j^-«-j ji L#-i 4 «J_?- 1 jJI 

. I^JLp mUaJI (j^L>Jlj 

jd\ J^JaJI Jp ^ <->1^ j*j * - y 

tiJjjJl JjJv (P'j iSiJ 9 J* - J^ 2 

ft j - - ^ ^IJLpLi Aj^j'fl (Jjjl>t>a S J g - O i ^ l l ^J| iiL^^/L 

OU^ij ipj*Sll J^'- 5 ^Lj-Vl J jm; — : s ijJaJt 

US . AjijVl oU-Uxi^j oUJ JaU J w>U Lg-*^j ^JaUxj 
jLjj>Jl cUa [ jJx + Aj Lo -U-P Usui jjJaJJ (Jjjlj-Ul 
Ljl yn 0 Lj w^IjIaxU ^ . i 1 aa-«JI ^l^jp) ji 
• tjj^' v-Jj — ^oJl J Jil l5^I SjLp Jl Lf>t^ 

jj, - - /? ' l JjL* ^jjjoJl Jp oL-* if jA 1 siJWl — ^ 

L^l eL r^' J-^ ' -^ cr^-i J 

Jj-li (j Jajl t 1 *^jl_j^' -^>-l J^" 

■J^'j yjj^ urij £?j **r* ^A>' 
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JL5Li! I j* .LjjJl oIlAmj SjjUcuJl ol£ yJ! oi^J 

Jb-ljJl JjjJaJl <— 'jlijj JjJaJ' L J^ 1 

lift J~&j ^LaJl Jst* ALa t-i yJL ^U*Jl o Lt '.,» n 

: ^L U_i oUULiJlj — !l dljyJl L$iU*j ^Jl J£LL<Jlj JlSLlI 

(jJjL>u» iT_^i l ^L pj aX* yiJlj 'wIJaJI ol.. * . ‘ . i> l l j ^Jj^JaJJ ~ ^ 

^le OUaJ ij jttT L*J b^S ,j3\ .^ULua— ill <yj . 3;JjSl 
ojl. J* ij-S jUI IjJ b\S yi j: U- Ai»jS \ “VAA 

j-^aX) jLjT O d ) ojjL>*jJI j-iJlj jLx-tf 

. jLayJl LfiU- 

oUUi-iJl ^ t—JlxJl yVl yj O* ^ n l ^ j ^ 

oliwaj (J J*" J 4 0 U.P J aj J-^ 

oyb tcJsUJl J jLap jL*-i J jwL*Jl 

t ^ ^AV t ^ *\AY * ^A\ oUl .,rt : i iabL-we {J^*i 

^.Jdl jUl Jjj t mA t mV iHV iMAA 

^jjj : JJu L+-^» 4 j^-l <_y (ij-W' J-* a^>w>Ij 

jULJI 0 1a i^jp LpU) Jc-J'j £\A* Jjh\j 

^L-Jl j !l LjjLiu^j I4J J* y* J Wi 

) oL?-jJJl jjj - a^ULJI j n n t ^y \ J j i A_^SC-«Jl 

^y ^JJl jLilj oLiLi A * & i' ej -5 0*W \ 0 i \ i t \ T 

^ , ^ >UJl iiJiL- (\^) JlSL^JI ,oLstAj jJ?UjJI 

JU>- J JUj J l ^yt y *. "Jl ^IJJuVlj 

^aJuj 0 j^iLwi ^y jH>^>Ji 

AjijS/l oJu J-^aJ aJI^aJI jJ^luJlj ijjh Jl 
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y j\ ^j»Vl (_$~^ 

ipjSll aJlA t iS^JJ 0 eS^JJ y j->J 1 (jj^ljj 

lIj L.m/-c*J 1 j^aJJj lfr\yr i —* J *- l J ^da> Jcj^- 

J ^jJl k^— *1 J jJl jUtwJ 4«sL*j2l t Cj\ j\,* LJ mm ]1 

ijJjJj^l oljL-P Lgj yJl ji?Ljl y 4-^li- J j_i C-jLj' ' I 

. <i ^>ji ^ ^ u* 

4^UL5jj J <Li ^JJl jJ? (IT) 

jJcj ^yjl UJil^j oLh-UUj hL&y[j t^lJLPj ^U^Jlj A>*xi 4 j^jI ^ 
-j ilJL^*! ( tjJjjJaJJ L^jUj^ oLaU^Jl 

t 4jly>-! la » j ^y ^ ^iaJl AjJj'VI 4 j U • j Jjj jiaJl 

t (5 j L?J ' J ^^' 

^JLp oJu& t ^jj^JaJl ^JLp i^LfcL>tjl f LSLjJI 

jj if y ^atj£ u-Jl*Jl y t_5^* oUU^UjjJl c-UjI j Jjj^iaJl 

4jlL^u Uij uby^Jl Jj<j l* iiU^| i l y *Jlj.U ^ j^-Jl Jlj Cf° 

^pJLlLwj Um 4j y*-j LjL^Ij s~*!jj y y 

, 4,~jI j L S i JLaj ^WjljJl AjI , ygll 

^jiaJl jLy>Jl ^L* j-ju Ujcp j jJaJJ ^l£Jl j i^Jj^jj 

wa-^?j oULU lIUX y jj sJuJ y*l~Jj aL^U olilwAJ 

jJl >bJl ^ s^li. Ifcilj* ol jdl JjjJI J1 oU^L jJJI 

OUdUAlJ jlj'Vl Jjy L +AJ , j jJflJl k-jl A jUjJI JjL^j Ljj 

cJL>w JLis tAjOj'i/l (J^aj jUiyJl 4 j (^JU! ObyJl (_^ j& Sji 

ULj>-I J jjaJl L^j j7*j j-p oL^LiJl 

& jX* r^A ^1 0,Y yy jLy^JJ ^yy j& t(\\) Jj*l>Jl 



“ AA “ 
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^j\ jj L *S i jZ-a Ar ? 0 iwJl j>e_il j jHa A *1 j £ a jji J a+*rj T ' .9 j 

wil ^ iA,i 0 jji 1*0 ^J| ^ ^ yj jLj^>i_U 

j»JUIj yJl S^^Jl iiL — <JI oL^iLill fl-l> y ■ jr* Al, \ *\ j^jLk-4 

j-jJI Lojt ^ oL^Li cJ^-^ J-sj t<3^rkJl 1 _^Lp jL^4-aJl Lj_j 
^ tij-UJl ^kil j 0j«5sJl ijijSll j *L>Jfl-Jlj ^^wo-xJlj plJ*L£j 

^uJl j iojl L$JL t jU^- JLj>- ^ SijkJl Si J 

t^J J^SiJ (^jp?pJlj 

■ ^M 1 J+- </ 

OjLiu ii^jbO jLy>ll o jhjkiJl ^r*" (j*3 

JjLju yJl oL-ljjJl ^la*j ^JJLjJj gj^U-Ul ^ jJjJ UuJ L^ Uy 

yi>- ^ j J-*^yJl Jlj oUL^yJl 

Uto ^ji-UU-fl ^ . j . . i 1 i. 1 j' l > 5 jjbrtjaj J^LaJI j\ 

j^p ^JLp ^L,Vl ^y -UijJ yJlj oLJl Jjly *jljj Ipw^j yJl ^L*-dJ 
Jl C^-vJ JJj t jUaJJl jl^SJ oly J] 4iU?)/L j jkyJi 

: l(Jj^k>- ^y J^li- 

Wy~> jl ^ U li[ oLUiJJl fbjl lSj^ * J jisL^J jkL* - 1 

j t iJU / y* i. lyp y* oL*Jl 

£ju U5 I j* * ? w ^ jlyrJJ Jii jt (U) JjJL>Jl 

oUL^iuaJl j! \X& t iJU / y* ^J^ jLyJJ -k^y* 

^ li[ l 5 J^ai SjjJaiJ UkS - 

JJI aL*J 1 t_^ jlS 1 L* IJI iJU / y» Y ^ OUj^Jl 




Jitj J»-'a UyJI Jj Jai (\T) 



jm - cij- jog? | 

j H 

jc PG | 

fcp~l 

[ CD | 

o* tfei <# ^jOj* pnri 




£$l j*j fc *.' J' ~' 1 '^ H 11 CJ LJ jl^J' J wLjjSjil 



j v% 

f 


.J^e* 


\ J-t Jl 






M j"~N jijla) ijjUuJl jtLji *-?■ jJ j*jj» 0 V) J^-Si 
►V tjJ) J*N sf»'j o* zsj *^ ■*** 
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*LjI ojjJa^xJ yCj jjkUv* ~ 

i* 

* U^a ZjJS j 4 aJ]p jJs*Ut* U*4i CjUU^iJ yw jkLdl 

Lg^a OLiL/J.dJl frlljl d A g -L ! a 0 J^Ja>J jj £ J ^UljU “ 

jIa oLaJI i_j J ijj l oUL^flujdl oLpj^j w^wjLw* 

* A-j-L j JLa ^jP AP ^JjIj t 



£ 



£■£ ^yJl <y ^S\ jkLuJl 

L ^yJl Aj3j^\J ojjl>t^Jl (jJssll-aJl Jl AjlpVh to ^*Mya Aj^jVI OljL^a 
^yjlj A&kkll ol j!j>uNI oli jkludl JiU 5 j t^jWdl ^yLi; Ujup oLJl 
^ J Lgjlp^* L^j okkyJl oL* I^Jlp j-JLiJ 

^j-a jp>t>fcJl JLwkj (J . iULlaP \ q.~S jj>- -/»~j Ck** 

t OJJ-P 1 g -1 p ^**51 A. « . <? « 4.S l ^-jlj^Jl 0 ^**5 AP 

^Lp Cooke La_J jlJa^'ill ^5-11 ^jl^-*Jl oJ_a ^njoj 

t±Ui5j iOUU^iJL j^l ^1 p SjJLiJI ^ JJUU jUaj-S/1 oJu t HAl 
A -^ — J U J lf*>» \^iy>*j i yjl ^,\jJ\j t y>-\ ji cJj Lfw oli^LU'Vl 
t jL>c_4jJl L^Jl. v ^ 4g lj ol jJL aJl c p-J t L^jL^j! -Up ( J-? LJUa 

J^ljP kLLi ^]| oUL^tj Ljj ^yJl ol yill Jjk 1 

k_ 4 .1 i> ^j Lu£ * jup » Jj^4j ^jXJS u^liLkjJl o aj jp^cJ! 

Jl ( J b, ^ aj t ^--y>“ oJL>-ljjJl A^apJl A^ji^jl ft|jp>-! CjL>-JiJi 

Sjj_kkJl -, ^T L*-Uj to ^ Sjjb^Jl A^JaJuJl ap-j^ 
Ja-jjJl A-okl^Jl ^3 Gjj]aJ**}\ Jjj tlfjJLpLij <P~J jaJI A*aJ Jjp Ak-^ yU 

U- : -^ ~ ^ f-lyj-i L ^5 *(Graf, 1988, p. 194) Ljjp 

J ■* : 

S jya>*Jl u>^ Lj— J_j 4^-jj^ikJl oJ^-Ls ( jjliJ! ^_i*kiJlj lajj]aj>iS\ 
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t (MiiiaresiSj 1999) y lj li ^ 5 Oj & j JUJl <u :: )ajj t <da^ 

^3 a*L>-1jJ| (J j ^ . .. 3lj opLJl *4* i y O^jpojJI ^ la * j 01 OJJo y* j 

x*p j~* jri v “"“^ (JL>vJl 

*C1pLJ| **/ ^jlj^Jl aJLf-li j\ (jL>Jl £jA k_-> jk^jIj 7~ J 1 j^qJl p^q3 

. Jt>-LJl ^jA \ — t yiJlj 

^jJtP IXa OLa^ (J 1 lw ^r^JLt i"-A j L j . j il j\ & *i*- 0-* ^ 

Lg_*i i _ r iJl jJ?Lx*Jl j jl jp51j oli oULJj-^L! ^ 

aJx^* 1 jXa j| ^5sj o! jpU CJ 1 !^ ^WLjaj 4 lZj! A-«*j l".jI il _ ^ - dll 

j \ 1 oljJLJ oli JJJsLLa Ijp-^Oj t Y * J oIjJL^hj *1 ^j-o jZZ 
c->Li>ti^ J0L>- * 4JL** ^ * * j ax^ Y ^ £j\ yZ m^w 



eJLA A^O ^JU A^lJw l.jLwJ*’ ( \t LO ) \[ ./i -dll 

(\Y) <JjX>sJl - JaJL? ^jLj j~A~ ll Ai>-Lw%^ O jr^jH Ol^JLdJl 

t ^ • ;0 olj3 J'jU- A3 Ul5nJ 

jXa i*lUx£ J jX>iJl 4 AJX* \ 1 1 t o * 4 Y 1 

(jl xij 4 AJw^ Y Y - \ 1 j OljJLS ojjXjl 

^Ju_£ UsaJ i _£ aJO->*? Aj 3 jl ^3 01 v!«^IjLv^*3 ^JLpI 

, 0JU*-*j ^ { j-aIpj 4 — ***i*-j p-I^I LgJu 4 Jl!U- 

CjLIXj ^LJ A^LuJI ^jLh^JI ^ oL^yaJU oljl jSUl 4 ^LmP- -^iiJ 

<jt :: Sa> iJJJi wJUaXj oU.^11 j J5 

^jJisljxJl ij jJa-^* OL-LJ JUJI 
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: U oUUi^l JJL * j - o 

oLbjJl 4 lit wX>u Jh* Jl>uJl lj-A J 41 SjLi^fl La Jjl JjJ 
bl j54j ibiJJJjj L^Jj-b j\ fb^j^l J j ^kJlj 

ajU^ JL*j ''LiJN out? ^Jl juJlScJI ^jlso lLLIJl^j oLluJl -..^t 
il/LJ j3 oLc'jj^bfJi o Jjfc J^v*o jl * oLlvJ.-tfJl ji ai>- ^Jj 

tiUi ■ v T JJ aIjj <CJXij J4JI jLjj>Jl ob*L*Jlj ly>j ^yp 

J-^pj ipj-^ ^LiJ oULiJl j ^Ltf>jVl oLLa_>^ J jj ajj^ .A ll, 

olybJ! j!>L>- oUL^LyJl jl j^SsJ oL-aljj J| iiL^i ^ jLjj>iJl J> y-j 

jl (JjJaJl 4lil ilP jL^pVl J Jj*Xj jl Jll oUaj?- N )LJ! ^jAj 

jL5 LJJo t^iijJl I— IJ^X) J-P jJflJl LJ J— Xa jj5b 

t jj54Jl jLy>tJi f'Lljl -dSljj Jl kiUi Lplijjl jJ51 Jj J ]| 
45 . (_5^1jJl ^ ^ — ii jA JjjJaJl Jj5o jl siXSJU 

Jl (5^ Jdj^ bby>Jl ^Uj jl jLzpVI J Jb-Vl U=L,I <—>*i 
i JL*) Head Ward Erosion jJaJi JLp c^>j <XjX- 

J* JjJJI 4~SJ pjj jl XUi ,/Jj t( Yf^ i\\\T 

*bll <LpjVl ^L>jX J-p k-JLiJl J (jjJaJi JULaJ U5 J J? 

Jl Jr 3 " iir* ^ vj X*Xj ^5J gpljl Ji-b Uj^p 

(J J4 41m pX>*J 4* I fl . /3 * j jl ^ y?4l J-b JjjJaJl JCaj 

jlojjl Jj-b ajj-4l o-U .l^U J5 kJjjiij IxJ ^Ij^Jl oJLa ^ 

Jl* ^ y*s\ Ji (jjJl y* JL^ ^^ki; yJl &X^J| J JJl J^j 

^ jr^ Xu-Jl ^ t5jlj JjJj J ^IpJl JjJ 

4 S 4 ^a J ijpj Jr^ Ji j>Jl < 5 ^ J» 



q\ ijSL+j j cLlli y* ^JLj 

jl tijij’ill (^5 jL>^ 9 j j-* j\ ^ ^LiJ L»JUp Jj ^JaJlj oLl.u.ll J 

jL*w>Vl ^Jp J a-k-^-j ^1 iljLL*Nl 

JjU^jj i \ j , : iJjlp^ j LfejUai^-l ^ijUuJlj (j-UlUhii oJl* y Vl 

p# # * 

j^JJ I jJi^j * aJLUjjJI uij jjaJ Lw -udu^a Aj L>~>- JjL^j jl 

jX*J 1 Zyr-Jj y>x^Jl JL J>- y* ^jiJl ^_Jl>Jlj ilkUl ^ I j-^aJ| 

J 4 — 31 ^1 JL>J] ^k a j c 5 jJ| 4_ojVl y* 

jJsUw. ^ j-^ J*-' tiJj-ijJi Aj>^2i\j 

. J ^fiaJl jJ Ic- iU^Jl (JjU-J ^jA JuJjJl JjU Jl* 1 >wJ| CjUUtfuill 



^Jp ^Jl AiLpVL »5 AjIa^-JI aJl^J AP^jj $ 

L*jLtj| Ai^jjl lLU^ ^lp L«jij j^Ij J 4 jLua*jflJl jl oi jp* 

oULL<JJ Jl Aa^JIj jLipJl jl 0^\j A5^Ap JL >- jj 

3 j-kJl jJ^ ^ J t jkjj>Jl tL^a 1 ^ T ' <3 j-kJl j^Jp ^LLoJl 

i i^LLmsl^JI ^k>- O ^kJl SjL>jJ LjjLLjI y* JjLm* I <j-* jLaP 

4 0 J^\^ oLCipJl jl j£j ^-*3 gJ*A ^ y*.*sij ^3 J.-i-pl Jj J 



JlS t Ministry of Communication, 1994) iu- \ * * t 0 * t \ * 

JtS oLLv^yJl kLj ^ a . < 3 > ijLo^Jl oLii* t j^ a oLiJw^ 

mjtm a ll j^Lp JuIaj jjLa^JIj oljL^JI LftJwj \ f 






d^j^ajJl 



2 j \ jJJ j 3^Ll>J 1 Lo ■>■■■-? tA— 0 * J-? 

t \ * j 1 lu U l ^1 pjtJl 

,( \H < \0 4 ^L ) 0 JS jlk.Vi 



oLlla aM[ ^y> ^JjJL>J| ^gJL* JLp 1 ^lyadl [Jl* JLwuj 

— # jf 

oLLl^JI a>UI l j c.1 .^t! 1 ^JaJj t j jJaJl jjLp ^U>JI 



jJ*-L UJ o * j\ \ * * J 5 OwXpnJ yj| ^UULaJl jl jScJ Uj I414UI 
yJl oUL aJ l J* olyij J^Jtj ^ljU*Jl j+ : * ,/a~i jLip^I y 

£A UjQaj^i^ Ifiyu oL *5 y JiVl yj w>lyj JL* jj&J 

y ^iyjl y jl oULiJ y> yJl jlj->Sfl ^Lill jIipVI y 
l < ^ y yJl JL- j ^J l 0 JlA y*j 4j L^>Jl JL*j ^^^ 3 " 

: JU U (Highway Design Manual, 1994) J Jai\ 

JjL^t j j*j *-a\S JL* jJl jy^Jl yi* J ! Bridges — t 

iyjSlI JU ^| Lfj^Lil Vj 1 ^uU^Jl 
- jUw? j-— ^ jjp**>JI o-U yj c 5 J^ jJl jtilf j jh«SJI 
. y*Jl - ^-^Jl jJ* J^ JjyJ! - SjyUJl tp>w* 

: yJ! — >Jl ^ ^lyj ; Irish Bridges ijdjill jy^yi\ - y 

Lkl*j t iJL*Jl oULnaJI 4-Sl?- y y^iail (JjJ OLyJI eL^o j j 
* Jdl Jui^l oljLJl y oL<Jl yJlj i^UJl oUUuaJI 

(j y aLjl ul y £yJl IJLa y 

* jhyJl frbji 4J-P jj jaJI aS y*-j 

y oULJl u IoJLp : Irish Crossings JuJulySlI yLuJl - ^ 

wUJJ t aJjj 4 -pLwJL/ j.^Tjj 4JLI3 Jt (JiJj 

Jjy*-> j*~« J iS^J^ ^ ^yJu y jJftJl Ojo 

Ja^ uUj> y SySv £yJl . (JjjJaJl JLpI jLyJl *L* 

^X*J 4 jjjyJl y Jl <j\ V) 1 4JL4ISJ iii! 

j^UccJl oj-A (J^ dJLoJl oljLi^L y^JaJl JL4J 

ij i flL r^' J-^J '^1 J>r^* f ^ Jl 

J| yL*jiJl oJLfc tol 4 xJL*Jl pIja>^JI oljLiNl 



- ^ . \ - 



i yi\ k_ — «!jj Jl <11 jV OUlj <uU^ 

kjrr aJl ^ 

J^LJl Ji^il ^UJ ^Jl ol^UJt j* jIp y J : Culverts oljUJI - a 
\ • 0 t V* tVo * t V * ^Ui UjUail UJU*J U^JI oljU 

* jr* ^ “ ^ jlla 5 l ^jl^jr OljLpj 1 

yu UUU Jl j c5^ oj^oj JbU jJI oJUfc ^ At: 7 j 

^ l 5^ oijU*Jl >JtP ^Jb JLij t*U^_U 

tSjLp 1 H ^ VjJ^aJl oljbJt ^JLp cJU US' < 

iiliSJl J] J^i*j obUl l*U ^Ujj t yS Y M J j]? ^Jl jj 

*>* tijiaJ' tiUlS'j , 1-U oijLUJ oUijUl 

bsjJlUl oljUJl idP ^b bbljji ^1 a y* 4>eUl (JjjiaJl 

ojUp rv ^JU^L tSjUp on UjUM I oljUJl ^jlpj tijU^ Ai 

- TA (JjJtaJl oAa Jljisl i SjJbJjjl 

oU-U^j <w?U- ijjUJUi jJI ^/UUlj oljUJl ^t>jj 

4j 1 Vj oUlijJl e j-A Jj t bL^tlSl SjJ j jL^Jl A^-\ ya ^ip 

tl^ULSb Jljj j\ ^ s-lj-^ jlj^Vb uU Ji Ljjl jUJl ^ 

b} L^JjJwi^j OLUj JS s^ib 1 L^-bU/? U3lo jUpV! UUJLI 

UU-I J^a; i y}\ kjJLyJ] iilSbll ^J\ li^LLuJI oJla <il5b * bUJd ^-Vl 
“ ^ Ji SiJ* cs* LU JjjiaJl iiiSj / \1 Jl 

^ U^Ui jl^Sll ^OU?l ULSj ^i; y US' ,( ) (jU^^Jl 

- ty ^ oijVjjJi 

^jis’U ^ ^, 7 *^ bUUJ JjUjJI ys 



\ - Y - 



wUmO y* tl^LjLLttJl J 

i^jjLlfl ^ J fl . 'L . w ^ Jl JjjUl jjJ^aJij ^JLs JJULJi y* 

jj.>^_^aJl o^L» jJ Lfi^tjLLfl o^U^Jj i o*>*-Jl 

■ &L*Jl oLy*- ^U1 LfSLvLj y* -kjJ 

^yL*j ^Jl j iiUJl 4ikl*Jl y ajl5 ^LoJl j iJl>Jl o! ^Jcjl J JUjj 

oAJa-Jl 1«L* ^ ft l fl.- oJl ^yS ftLvaJl 4jL^Jb> ^jLLi o^Lj aLaJI i y y& 

olbz^Vl 5JjL>cj3j L^jlLi-i y* AjLi^tJl (Jj™Jl oL^ ol JL>b 

i <*a l jjJl -uku ^ Lolj ji UJu I y il eUJl ^jl ^ jj L^a 

J^-b J y* <b y>Jl ajJUcJI ^jJU^ y* bJL^ iljjJl i 

JJiJl i jL& J^-hJ ^1 <*l(Jl JjUjJI j-4 ^jJ U5 tS^SGl iijVl 

oUL^aJI eL* OU-p ^ 1^1 VI olJlbLiJi y* 

lju\ O Jl-pL-j ijJJjjj t ib ob<Jl Q\^>- 5j Jl*J y* l^jya oiLblLuJ^U 
Ol jL*JI J-P -Li^ajl obLbt*iJl oLa yj* Zj~S CjLq 5 yj jjiJ 

k ^UAaAaAaII 4^1pmJ L *m k J ^ " J ob^jl J ^| ^ „ 1 

y u*^J -Ua^yLiJl y-" jbk-P ^ iflLi^Jl ,>jJUJlj 

j*J L^wfc^hjj ^UIJLaJI gLjjJ cJyj j o^Ip iiUJt jj^luil 

^Tyi 4jJl*u ^JLp JLpLjJ klUi Sju 

y 4 «Jl jIj^ t _$^ r Lj-^l j * v* 'I 

V Le^ tj-k^ab-Vl ijJaJLa JL>J| jjh Ui" ^La^I J^i 

^U? Jl J-*-- JaJij ^ULb^Jl jLUi-i <jU^>JI y° j>jwL^ uU^- 

Jb-b y>^l oU ^ jj^> y^j 

-£Uj 

o^-j! Jij t jtfcp Jlw ^ ( V ) Ji^JtJl >jij 



\ *r - 



. oL* ^ jJj jS\ LjJ ■■>" jlpj <L>jVl 

oUL^sui UJ JuJi ^Ul &L*JI pj>t>- k_***>^j 

j! t ^^JL>JJ wSj^aj ^xll A****Jb sZj\j^> ^ 1 0 U Jj$Cj 

jU^ J-aUuJl -ijJiJlj - *\ Jl ^JU-IjlJI 4 j 2 j') 1\ jk*&\ 

^LS'^jl ^yjl ^ ^ Jy: pL±^U 

uL^ olljl ijJL-Jl flj-ft Ol*) JjJL>Jl jjj 

4 ^JLp jJU \ ^ ^ o l ^g.3 Lgjuj^j ^ oLv&Jl ol.»5 j 

b J J 1 ^jJ 0 Lvflui L ^yJ 1 — -*5 ‘w ■ 1 k*.L L . ■ - I J l 0 1 ^ I 

j^*Ji J— J jJjL - »Ljl Oj-Jla \ A jjJLp Ju^J 

# 

U-b W^JI^a J^4 0 J>J-<> ijA Aj 
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LgJLp ol^jju ” g* 

ij\ jUp tJUJf j ji t3^JsaJ I 4^**i JuJ 

* * * 

t^Ua*j jl Ol jr-ij^ US L$jL>- LJU ^ 

iJjS/l ^UJi ,y ^jLiJl Jl kiUj J k_-~Jl ^U-jl J^hj 
J >w?U^ oL^SlI ^ j ,-i£ yii I^jLaL^jIj (jjJaJl ^L^jl Jp » JiL- yj! 
jp^u j dUJJ t jjji jU-w* jjL^-i j^jtu jjb>xj aJL>ji JpL*ji 

oLI jjJt JLp J>' ^iJl JaJljJiJl j^jfcl Lr ojl..A:Jl iJa-jji^ Lw-lji 
oJ-i jl US . ( V^ t t^jJl y& J jjli ) UL-.Ja.ill UiljJ^Jl 

ULSidJ \ yJij AjL-LjI ^Jlp jl *LUj (_JJLo jJL>^ Jj UUal^Jl .^i 

_LjL*JI ^j£- aaLS<!iJ 1 >iLS jj £-i Jjj j JaJl *-Lij| l ^ a l.^o ^yjl A*ij j^Jl 

) ^yi . of’Lljl Jy AjiU^u'yi ^_j-L»»Jl ^_LP J| ^*-'* 

v^™j- ^j-jjU-alJl J_»L*_i ( j~Z$ O jjIj (J JaJl J1 J»1 jl ( Y* 
J fS 4n ^Ju w-ji^i i+ji >1 u-, p£ un u*ui j>ji ji>i 
l+jUt^cJ ;.a.a>Ji LgJi j4 ^ 7 vr,r ^'j J >Ji oT 

ji>i ^ oLjJl eJU& JUxJl * * - : u L ^ SJL^i 4j**jtlJl 

. Ji>Jl fcl* i^J Jl 3>JI 

t -t ja * j UU jil <jUp jLw 

Jj-LJI iljculj - JJ ^ja US — ji aLj* ^^Lp 

eliUwj :JI (jjjJaJl j|JU-l JS^JI 

3liL>t-*j JjUJI l5j^/ l ^ ^ oU-,*.l L*L«J 

jT ( 3 JiJl *uii jl>u oLijjJsJt ol*iA t-l'.— -<Lj l <Lj jj<Jt JL^ - 

iJ^lojlj Jl Ji>Jl J ^Jl o-lj J| Ji>jl Ji- JLJI ii — L, 

J Jill a-i* Jaji^ C-SXj -li j t oLJ J| jJaJl J| iiLiNL iJ jJlj 
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UL>-Li mJUJI CUjUs yJl iyjVl y A ^Ja Sl Jil^Jl 

US c jX* jl aa^Jj^JI L ^-p y 

^UjJ tJ^Jl L^Js^^cJ AJ^jVl j^jl^a Ujb (J^^aJl 

ySfl t j 5C» I u[ L^Jy- jj-^ jlj->wMl SJjJ-i ^j_i*Jlj oUL^Jl y-* 
^]| JJLli . <j jJaJt ^Lp oUU**JNlj obryJl ^ i l5^ 

J^u yJl SJbJUJl oU ydJ a^S obj 

y JUJI y US' tJjJaJl y *ly' y*j y ^JjJ' u^i 

. iJuJl y oly Jij^ iJ*J y^ lS-^j otj* 

^JLp SjjJa-><Jl ^1 oJU UU>-1j ^W/*- 1 Cf^J^J 

j > Ull l>Ui jup oljUJi yjUJ A^y 

j]*Ujl y U?U joU^H < 1 ** i£*\ju U» AjJjJ' 

(J ^kll JU UaJ AjJjJ' ^ ■ (Ji^' Ws 3 J*i c^' U^UJl 

JLLP aJ^LU 4j oJuXi C^l jlJjul oli ^yA~*t XUj yJl 

1 a r.c f j j \s a^Jl ibjjj ■ [JJ^Uj w ^ j U^ jIJj-sj'^^ _/£■*-' aUa; 

o^L> i»jLj JU XpU*j U^» j!ju*jN 1 SJ-1 ^ jjjpiaJi 

. ^UUJl &Jufc y jyJiJlj ^oUaill 

^jil *UJl AjjIj oUU*JI Ui-S Ly yS (J^r^ ojjJa^- ^bjJj 

pj Jjj , ^-ylllj *U>ijNl aibj y~*-J U-a yyjJ^ JJ-P jl 

jJ j Jj^iaJl Ai^Jl Ui jj^p tij-UJ' ^U^JNl Ujj y yW^ 

jJLP il; JLij ojjJ M^O - M • y, Llj^Jl 

ft Ju> JjUj .oL^LJUi "V y JjVl oULl^VI 

JlSj U U^U ^*U yd\ o-U X.P y^iaJl o ( Bp ^- P C^ULiJi 
t olj-b>wJl y ^UtJl iej^l f J" °^ f 



- M- 



Jij* jiSl Jsj 

JJL* eLiJl ^.^■■u.dJ 4jliaJU 4*i*jl <LaiaJyfl JJUJ j 4 ^5 jXJl sJL>- 

^Jj^iaJl ^j>^j >■ ^Jj^laJl 4*iJl &Jj*j *W>J lS^J JLiljj 

Lm> is j^Jlj $j-x -/3 1 1 JLLP ^j^laJl jIJjs-U'I flXi *j* a* 1/ *V* J* 
oljUJl jj-AJJ S jjja>*Jl 

) ^jj^Jaij djjI^mJ! joLaJl o^/b- t Ji-b ^JUil 

A u ^ 



Flair Pin ( uiUONl ) i^p jX!l (J jJaJU J jJaJl aX* <J yJj 

<^_p jL^jj flJu Jxi ii^ljlJU>tjl 3 yiaJl eJwife pLijj Bends 

^jS h-Jb J^jiaJl ia^LSi J y* jJU ly\ ji'jJbj 

j*5 jj ^Jl isLs^| ^0^1 oJj>- XLP jjjJaJl jlX>tjl 0j & j 0^ OJJi *^ J J a Xj 

J j-L L>- x>LL^I j- 4 i (j j-laJl oJu j UaiJ j . 0L*Vl y* sujL? 

y* a-U 4 <J yy oIj!Xj>Jj <W> jmPj ^j_SL!l 

LjjJI 0 j-5j t^-Sj £* u"" 1 * : - ; iSj^ ^! <*3*^ 

.i 111 jiJ I'll J L*^ CjUjjw Jly o' I iikoi j 

— 5j Jaj|jo>*j Retain Walls aJuL Jalljj>- <L«lsl fj ^Jail ®x* JX* i^L5| 
IA^ ^JlLx U5 otfN^JVl y* ^l^JJ Revetment Walls 

4jjI y ^yLgJl ^jP* ^J^LXgJl ^y (JjJaJl 

^ y^>^) Catch Water Drains ^Uli LfJ-P J-LLu JjjiaJLl 

flJuh 4 3 Ja ^ ^ ^3 ^JlSJj .( V^ — 0*1 4 ^jjLj OjX-j 4 0^-^ jO 

Jlp iOLj>- jJs*ljJ) JwX» oJUj^oJl oLx^tLgJl 

,jjjjaJl JL!i5j — jj^l 55 " y ^y*j 4 0^-5" oLpUjjI 

J-jyJl ^1 ^yJl (j _X' |X*J J~TJ je.X' *'-* — * i^l 
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<3 ji w -JL* . lU oULiilVi £jjJl iJu* j^£j j 

* s^ j p^ J wq J i 

y y ^ 3^' y L-^j 3*J' lS^ j J>-k Jj^ls JL*J US' 

Ji"_? Ip' Ijil Jd^' Wc* jr~t ^ l L^i <il— J l^l>- yw s JS 

<u^y ol y ojjia>Jl ^bjJj * ( y- S j-U>Jl AjI>- 

ylt 3j-^ y L*jj * jjJ*^ y Jujj l*-* 3ij^^ J-*d 

JiJj oJL*-* 3 ^ ^LiJl y y> j oU- ycJl S jjoi- y oto ^Jl J>-b 

y J-^d Jdyk yj y^r^ 1 eplj Jdjk Ji* t°V y Wjj 

y ^dj^J 3ij^-^ V^-? y JO^' i ia i^ 

3dj^J Lp'j y £j'> jl Jo^'j Jiy tP'jJ £y* L^'j lH^ 
.3b- J\ — -3^ 3d j^ y ^yuJi l£^ 3 y cr«5i^' 

& # # 
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j\ Jly tj* JSUj ^ ^i 4 JL »4 4 : « :: Lll jlL^-Vl 

olj^nJ JJ <^1 U^» oUJ^II IjJip ^j! <u*J* J*Ij^ jf^ 

J l^j^" -f' J^ J| l 5-Sjj <i>lU>*Vl oi-A tL^^Uaj- J 
Jj cjj y IfcjtjT 44^ J (J-U^ vUlUjj t-uL-Ulj jUJ^l jjc I4JI US' 
wjiIajj 4^j^*Jajl jUa>-S/l iJLi C jj . jl ^lJb-^1 oJLa jl J jJ Uj >T 
aijfc y j t Ljj <j^U ^1 j^Udl > - U ii > 0 US t J-l Jl olSU ^ Ijj jui J 
oLU^/1 jUjJL JUj L J I j-UUJl <UL_4 ^U*Jl 

jl jLsjJJ (_5^yJl JaUJl 4 SU 2 J Uj a** JaJI jUfli-'^l l US c o y 3 

bwU^jJ ^yJl ^jUJI ^a\ JUj| , bo ^ j 

: Jt U J| ^Jl W! 

<JU>- I 4 -J -UrfM 4*1*^- JU-iJ <^R.vJaJl axJI \ Vjl 

J-^’j o-'j tA> o* o*y ^ ^>JL> ^Ar 11 ' 

<JkU j&\ Jlp juuij i yu T* ^ Jl l^UUljl ^1 

jy JL>J! <L-U- ^kiJj c Ljj>iJa^ ^lyj If^UJl J 

L> W-~*J J b* b(JL* tl^-JU- J-* jJ^JJ A-OjNl 

OAjSlI ^ c/+^"j t4ajl^>waJl Jj-f— J' J-^ljJl J| <_> j-m^-j 

oUjOJl . V - A -*- " ^jl^Jl 2^5 Jj^-*Jl 

c^UjSb . JcJl y* OjSU jU JL>- 0^ 

(JU>Jl O^jlj Jjj t <w»l yJl oU j-Ssjj <jjLJI JU-wj ChJ jkjI 

Jl c.mLJi J^*>Jl LjjkjjU J^U- ^i-^ H Jlj JaJl y> S jJS oLLaj 



- \ - 



jS\3 IjJ jl5 iiJl t Ju . iiiS \ T Lsojlp ^Jj JiJ 

jUp jL-r y Jia 5jl j>Jl oU-ji L J& yJJ *ukuJl ^y ^tuJl 
0 ^*p ^yJijj * ^Lyi CjL*L>cjI ya-*j y> JjLjC dJUJ^j 4 *ulaJbJI A*i 
^jL^apNlj L jfc>*}\j L ^jUi±Jl jJa^Jl ! jUa^S/l y ^jyl 

^JaJI jllaj-Vl ^jja JbJudl uL*jJj>> ^y *■ **--—] ^-«--^J l djLjl cJLfc . 

t L^o JaT..,..^ J 4jUaJJaJ| jy i-al y**Jl jSl yJl 



^Lp ^^jjL.AtII yi t3 i**ly y« « Lili 

y>u S ' ^yj} L^_«_slyj JbJL>tj ^Jl iiL^VLi Lj_jL&L>ijlj j jJaJl Ja_Ja_>i_j 
dJj> J-3 j . jLv^^J LjLy-l LfcL>J yyj jLy^Nl 

iiL*vw&Jl liy y» Ajf-UiS^ 1 4 ^ ijl Jp L> j-IJJ oUslajVI Cjlj^sly* 



Ju Ju — w-^— Jlj oLy " ^^Jaj> <j jJ 3 j£* ^JL>Jl ytljbJl e jywJ 

LjjL^yj syS* yi Lgj*U£ ili ^-ryj _ jj^ _ -M-Mj 

I**? tAJi5jVl J*>*h ilJLLa'^lj JlyJl ^y &jjJa>Jl jji'Lbfl ^^lilJ LjjUU>^lj 



ya yjJajl yjo oUflAiVl L*^j y^UU ^j^aj 01 

■uS^r* “ cSJy JiA» 



^ # 

iJLj-Ji ^y Ji^ul^wa ji L 4 JLP m-LaaJI CuLJbbiJlj ^yjpA*J ! UJ L 

y^N Jl>-IjJ 1 yjJaJl y^yCu Ia 5 1 4^gJaJl jLUi^Sft yfl ^JJ OL*P 

jLk^Sfl oJu ol ji ^^lya yj jUai-Nl ya Jyj ya 

^y ^yJl jQai^^n jJliJjj 4 y-S/l Oji (3ij^ 

iajL^llI yu t_5 ^JsaJl ya i-jyJl ^yLJl ilyJl y \X& 

^JUi yL-Ji jLy>iJi jUa^iy ^5y>-j oUNy Vij 

jJo_i*- ( yi 4 L^jjiau y -UaJ jl ( 3 j-isJl 4w*Jt?ljU^Jl 4 j«L>u 

^y ^ yj| JlXajj , I yUljJiJl Lfe jyP yP LluL^-y^ 



yWLwoJl Ja^yJ ^ j\ JL*Jl 5lib>wJ jL^SM yaju 

L$Jl*^- _i| l ^ I IJl*. .iojSfl JJ*-b JLiflJ j\ 4 a^Ls-LJI jJsLaJL aJj>-1jJI 

L^i V+S t oyydl jllaja^J 4y>wj iS J^ 1 iJ j k --- J ' jJa>J A+& jfc 

yJl LiUJl jUijJl jr^ U_LL* ^ J^wajl Jail — Jl jJa^J w? y^ £twaS 
^ i iw^Lxll ^Ja^a i^L>- ^^Ls-UJl J$*Jl ^ *JL>J 1 

i ^ yujj 7 - yLuJl |»1 Jkil ^Jl (^£^1 ba^® ^-43^1 I ^yylU 4_>~l>iJl ^jJl 

* jjJ y^a-Sl JalL^jJl lLUAj 

Lf! jJ' (*-*' <y J* ’ Wj 

*LpLLs* 3 jl ^yi*Jl &Ju& OuLT j l il)La-P j^laJl 

Cjl jJC Lu^Vl ^JlPj ^5 ydJ ivi yt>> l^^>iJ tjL*j)ll 

U jM j Jai\ uU AjJ ' jVl J ^jUJl J (_y^ J 0^*Jl oLUjJ A^I jj 

tOljLfiVtj ^ g; Jwdl JaiL~Jl CjLLuJ *J> jM £r~^ 

■ tj* J* l j* iJ * ^'j^ 1 L5^ J}*J 

otf y Jl ^ J j-J' Ifiojli- : vr^^- - 

jl tiUi (jjij <• a^jjj ,_^»- J ' <y j J* - 

*^1 SJjLoJI ^LLbJU i L^Jy aJuJLe- i^Lli iw-i^Svj 

(3 j 5 l l iiLi-5 OJLpL^ y>c ^aJl ia_&L-jJl oLJ_4_*Jl ys y-» 

pJk*-* J jiwj , i5 y>Jl LjLiwJ 3rS-^ y J^ljiJlj 

O-rjyjJlj ^rjijjW^'j JJ ^ 5 cr* J^rT 

Lg_! ^L53j ijycjl A>jjLL« Jit ij-Lpti 

oLa*J 5 t |y 3lyftJl i5y- Ij t 

La JLLP <W5li>- ljljL>Jl 4J«fl Jil jl jjL>wJl oL^jN l3 J-^--‘- ^ 

, Oli-JaJl J^a — l-LA 



j : J- 4 '^ 

JLp J-pLsJ U5 y ii^aiLflJl ljj^ai\ JlS3lj ohXjLJl jSy 

(jj^Jl ^j\j^jj - Lj-Uji-^ ^ j-^ <s*yi 3 J-^lyJi ^L-Jl 



“*' 4 *V ^ C J '^ J y 0 Y\,A- 0 \i ^ cSjlr^' 

obiiJl S yj y oyl yJa j j~S i£X» yj ^ i . ^a W jj+J> y y 0 Y 0 9 V 
oJujlJj ^yL-Jl j *w j . ^y**Jl { _>^^ ' j j-tiiJl wjU1*p a^*jUI 

lj|JL*-Jl ^J-sS/l ^yL-Jl t «iajL*JLJl 1 l j^~i 



^Ul J jb yy U5 . iL5L-iJI U jy^*0 yr»^“ <_$* 7 ^ 

jJj t ^j-jL*JI oLJ jl jlyLl-^l ^-Lp ^^L-P 



- M * yj i*^ljjJl iiLiA y (J^hJl «*ylyr Qji—Jl ol jlJj>ul 
jjl Cr-->fcJl OLL^P , 4^ljJl A-^*l J 4^ll^Jl ^J-itaJl iiUI 

A-J> y hn-J?\j i-ylj CJ^ t^l 

* LjJaiLwJj iijJLSUl jywaJl tljLJyiJ 



Jlp jL^h yyJ' ^j'y^ 1 ' l?^ 1 : J-* 1 ^ 

iJLftjJl oN jl*~ 4 y c-*jLiJ y> Lj IjJij olijj5szJl 

tobxijl oL^J ^py ^ jywdl Qj&j yJl yUSoVlj 

^i-Jl £tk*- IgJaiiw? JJU ij^Jl £^j jUa*S/l J-MW L 5 

jl«j oljL^I yuu L^£y^ cpy ^ Lj5LSos-l ay J^j 

* ^^LaJL 4*S> jJI <jl lalfl y l*i> jlla^S/l J^yL* 

0L3 ^ P oLtJjJl frlljj ti ^^aJl J-iJ 0 ^— J-^i * *ij~i 

^!l jLJNl di^ytJ ^j' £ y*Jl j^ip A^y- 

^y^Jl ^ja oj^S j a^pLuaJI ^y*JL ^ *yrj 

JU>Jl f\Jsi jLJVI ^Jai: J<MU ^ 



J| iJL>- y* ^jjLJl Jj>J Jl 

, iJU Jl J^" jO Jjjb y*} Jl J ~Ojk^ 

jJl ^-y*£> y JasLw^JI O jiU (j jiaJl j 

yijpj <3^ J “ *s j> jJ*j l?^ 1 iS*h Jj*j J*li *s*h i-^U- 

<U^Uj[ y9 . OLjJj — j^J-J J? J p jJl lZ^L*_4_J jA 

A & j^j I AJLkz^A ULa ^ JLZJ 1 pfr 4j>iJLJI j; ^2J l JczJi L^JJ 1 ■- "-> 1 - 1 jy ■ 1 

J^LuJl aJLfc SjJai^ yt JL>Jd Ji-jJl J }j *^£31 <_p| jJlj jUi a\j>-j 
^J*P Jl^JI ^ Jfl.4 1 JLa Jj>tZ-**» r A J J jJaJl Aj L*j>eJ .JuLwjjJI ^L>wL 

15" U> l^i 1 oLotj L^jLw^^j LlL^lj L^3 lJI li^L^-jJla <clj& 

y* <J2jL^1j J2j yJ i 4jJ W* oblifl ^ J J^Xi ^jjL*Jl 

I i jjs-l Jl C-3j 

UljU>J (J jJaJl ^ipj jrj tf.*«Jl □I^L=k_o- 1 j y>r-'S 2 .\ L> 

J laj J <j JbJL>Jl jLwajdl j>J^_l^j t Jit^aJl JajL^jJl ya 

. ^5 ^hw«J ^jjL*J| j rJ) y^ Lij> tlj iajL*jJl ^jA JlSCJl 

LjJ : y> yj*sj ^jXJl a^jLiJI ^UlSLJL^JI iJ'j-w-Jl jL y*> JJLw * L-woL>- 
_JljH>* ijLfcP ^5 jLWa^U Jb h^jJLoJI jl Jjf-A jjl 

t oJL>-lj L j^.T jl ^SLw OwLa ya 0^ N| jt-* \1T*1 

jj^ «t,!l (J^L>- 0(JJ k_jl j^tjlj *GLaS^ Ojlio ^ jJa^Jl iasL^jJl LjaIjj 

^tls>L5ij t y?y** ul*P JUw^ * olj^wJlj 

(jjJaJl jl <*P jp^Jl jl Am*mj jJl (j 1 o (^ jL>va 

tjr^ J^LLj! ^ Jj-lJI Jl U^a LjjjL^a 

* I^aJ^UwAJ 3 jUl *jLa 

Ch^sjj Jl«Jl jL^>Jl yUjj 



- nr- 



OUp J oUL-a-jaJI ^ jlpjJ kjJL** & j^J SjjjJl 

oJLJS J tSJLp-ljJl *wlJ I Cnfli oUL^a-yJlj OUhlaJI olil : ai\ 

oLSLjj L ^aJL^aJH JJLd J-aljjJl ^JLP jL^g : d ll 

^k»Jl Jl 4 iL^Nb jJ^-oJl i^jVi 



jL^jaJl * (j;jl>t-<Jl Jljklj SiliSj k^Jl £jj 

jl iJLPj oj^oj^aJI 4^-L*waJlj ,LJI JJ^p 

jktuJl j-^jj < ujj&j jJg-4Jl ap-jm^j L&j^p 

* ijUJl jUiuJl oL* <UaSj * J (J J-*P J W-w*lj jJ| jj-fl Ql ..rt Jl 



JS\ JgLuJl jjLoj i oUL^dU sjbp JU>-*i pJi*» { j^j a HJ 

JpLjJI pJajcfl (1)1 J SjjkpJl J,tft.oj oULAjI jIjL 1* j*P ^ 



* <Oj^| Lfllj jS £i>Jb»- j\ *Uu jJ ^jl jA jl j>* J jl Jp <Jl ^ qpJI 

<Ji J >- 1 Jl *yr Cj* jU*J-V £j' j^ 1 <J> 



jJpi ojjk>Jl IaUj j-* ojJaiJl J Jl? <J ojjl>r_*Jl JgLu»Jlj 

SjJa^Jl JUJoj . ^k«.*jJl 4 jaJaJuJl J Jijj t LgJ*ApU j -UP 



J jkj oUL^iuiJl If.. I4J L jZl\ <lj J! J a : ^ : j)l j*ll JLp 

JaIjP JpLJLj Sitjj Jl tS^Ji l-*-* QjIj 1 n,a « * Lj-j V Up I jJLaJI 

iiL *5 upUI.^JH JLp Jjj ^Jl Jl jjJl - ob^LJl iJjj AjjjuJi 

^5 J-l Jl ii-^Lp ^ jUp J jLkaVl upL^J 1 1 * jS J l j jUa^Ml 

J jlk.Nl 4 il^ C jl jZj * J I^_ill>j U 5 ii ^Jllfl Jgka J 

/ppj*^ ^ ^ * V jj-o JSJ jW 4 i^UJl 4 jl^b J /j^pi r, Y — T j \ oUp 

4 ^?U>-j La jlk .1 ^ JJ-^i JjUoj 4 jL^j J 4 jL B£ 

. ^kjk ol J p Lgkjiujj 0 l^L^SL; frLJLJl j j^Jj L ^ l o 1 



3 JL.J 4 -kj J ^g*llj JU->o j4^\ l krf^Lrf 
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, ^ 1 hi OL^ dLft*i L ^i 

Jl wjj-jaJ ^Jl iJl^ljJl ^jj^OXll p-Ui j J ! v-ij^J 

^jUJI ^ J » j *az\\ ^j £> 1 ju^ "V 1 tJ j fl * ^ 

i frLptiaJl j ^ -*»j 4 jLw^ Aj^jI &Lj^w*L AJa^^Laji 

^Jjp-1 jJl h Aj^jVI l ft t Lgjli LgJljpUl 

SA-i ^UvJl S^JwaJl ^pljJ>-Sfl ^ lLJ-=*w ollljL^flJl Jji^jj 
cJ-i \aS . 4-Pj^*u ^ jllTj Ljjl La S tij-ibj 

J^5wJl jjs LfLS— i i-JjJLIj AjJjMI jl ejljJL~»Vlj iJ Ua : - iVl 

“j^J f^-iJ 4j j _^ u£^ lj -^ 

JXJJI jt J^Jl .Uk^l J>\ J*~„ >Sfl <>*Jlj 

yj J^Jj- 11 j- 5 ^ jUi^J OP ^>>=^1 

L^jp ijUa^.'VL Lfl5l^ ,* — l>_ ^1 ijijS/l (j^» ,_r*^Ji 

. wjui oLLij 

JJL-jc*j *j L-Jj V jl jt uljpfij JwJj>w V*S 

^^j>Jlj jJj^j (J-^dJ *L-3 W-jL t Lij 

j^b LgJ ^j^-J ^S*l i>-Lv^ 0^ JjLjJ * ijAjVl <Ufij p-J 

^ iUbJl kJ jaS\ ^ ^yL 0 ^XJl jr^*-r* t o-jLj ^W*-5 ^jLp 

^•jili jj JLSi d)L j r ^tJl aLwo ^j-^ 1 Lai , Uw> 

|r ^ fr I 

OLj^JJ J-5I ^Ju Lft4*j tj^a * jVV jLy>- Jil Ja^j^a 

j <wU /j^-* Ja^jX* ^Li L>5 * T ? n 

ULp L — ll uLy>Jl * 5^JL / r jT ^ OLj^r ^ j** 

^ \ jLSa^Vl k~ aSj ZJLji j \ jLLi^ Vl iiL5 jj5o U-Llp 
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- jj-j i-uljjJl ^ jUa/Vl jij (.«A?-l_pl 

. j^a JA — YA ( j*j Chw^jI^j jUa^^U 0 *L*i' 

^J[ uIap <_3 oLLAjiH * WLrf 

; (3 Jbi I i5 oLasUJl 

ajLJI j* sLJl ^jjJM j j' V.*** - 

U-up y tijijSM J^'- 5 J al<j U-u* (3i jJcJJ *5j>- “ 

(^JiljL^eJlj ^IjIjL^aU ^-.v-- 1 *--- /^ . ' - ' i 4-^-hrtJl ^j-P ol^ J 

* 

, Lgjl^*-I ^ w y 2jL> (_s^ °Li»Jl ^ 

t i_ 5 jJaJ( ^Lp Jl5Lil AjA^Jl 3 ^" i #-X a 

J,-^ j\ JiS j^J3 UU ?4 ^-L>*J t otJ^\ *' L M ^ti*JJ^*~ °j^j 
Jl*Ji CJy I tuULji^JiJl £*~pj! ^j*3 • 3^ , '“' A ^ ij**i 
i<\. t AA t AV iAY oly— ^ oiJL>- jjSJt oLiUo-iJl OL^p 
oliJf ^->J J J^LJ ^.jj! t *W 4 *\ > 

( _^l Ijxjl li^Jl ^1 isLj’NL; IfJlyr ij-* J^J> JjWl 

^Jl jl^p 3^’^~ ,a ’— a -~-^ ? ~ L*-? 1 3_P a ^ jy^ 3-aJI 

# 

: Jju plJl^iJl Sj^U>J Uj 3 ^^* 

^ ^ j — *- 3 l jj50 Uxp ^^*^5 s jjla>J ^ jXj 3^^ ~~ 

. 3 JU / 

f ila_^ oj^k>J ^ 3 ^l^> — 

L^b ^ 0 Uj^p Sjjia>J ^ytyCj 3^^ ~ 

. iJU / ^ ' , D 3^ ^ J^J a* Urir^ 



m- 



0 

V Ij j*j2 . j ^Xw/ J *UP jj | ^3 I 1*4 L 

^yj! aIw jji dUi JLp k^SJ j-Ijj pjLtLyJl ji J&5 ol J>JL p ^Jl 

a a la V a ^jjJaJl ^Lp SLJLIjJI JjL-jj 4 Lft jldj| ^ ^ >* 

LaS" t ^IjIjLbJIj LjUJ^SlI jjLjuJIj AjJjJj^^i * -wljjJl 

dJJ— -Jl ^J) I. *s3 A d,L JLj 4jJj|^l J^*P J^L* A****Svl 

fi J j */3 i QyXjl jJL ,U j J * *OjLjJl ^ «/3 >JL 

OiULiJlll Jl>-^ Jdw U5 , ^ ^ - a (J jJaJt ^Lp 

# ^ 

Ja-^yuJl JjJL^Jl ^jj ^jA ^Aj oLjI.^ : ,a 11 oly ^ 1 Uy*- 

* oL*Ju <yj*Jl ljI^xJI L^Lv^i L&jLJL?i ^jji 



^Jj j^JjJLS 0^£-^l_j a ^ i (jJjJaJl ^1_P ^-jjL^aljl y y* * L fcj- ^ L 
4j>**Sj L5^ obj b**4 t L^jI J Ljjb>-yM 

^3 <jj ^Jl Jj>* ^)J Ljy J^Lj eJbJLdJl oU jjd] 

dip C^IjL--JI *?Jj>-LLa <jj ji\ ^ ^ ■■ dJJJJ <>e^jj t^j^iaJl ely^l 

L^kjl *U j jJI ^ J-jCj U5 + p.> 1. . /i - t J| ^^LiJ ^**-*oj Lw> (Jj^jaJl i?Lij 

4j^- UL^ 4jjjr-^ j jlJi>uVll oJUJwJ^ ^1p *AX*J (JS jJaJl ^Jlp 

ojjJa^Jl ^£,)bij \.*a j+mj iai JJ^P L^ajl 

pL^VI £^Lj U-* p-L>«jVl £jSI frliiJl ajjI^ Ujip ^3 

\ Y* 0 = c \ • r^j ^ jJaJl J-P I Lljj O-^ j! jJ Jlij I ^ ycJlj 

w3^*j J^J oLy — ^ y Ja^» (Jjji? L^j^j jjgi^l 

U5 , 0jjJaj>Jl ixJL <ulalfl ^jAj t<JbJl 4dLu ^ 1^5 jl 

■ 4 -ww*^*aJ 1 <^Pj^Jl (J jiaJl 



t 4 ^|jjJl 4 .g J~*~^ 
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j j\ jT J ^jd^swil J 5 j*^I 

LfJ y*_y£ jUai-'i/l JnJ jb J*p 

* Iji^l ji ^jl 

j^Ju Jj J? ytj ^5 T\\ JijJaJl J jk> l **-'%> LJai- - Jj J? - 

. / \ \ TA <jUajJl jJ* Jm< £Ju> t «ilwJl y SO^^JI O Jo . Jl 

^ yiwaJl ^ j^oaJl JaiL^JL <Uw2l*Jl J ^ JaJl 

<J J* Jig* JL— Jl 0 ^jp=?JLj jibj L*S t ^ Jil oL*-4j j^j » Jj jA Xs- w?U- 
jJL>w Sj^jS/I Jfl-A-J ^ **-ULfiJj (JU>- 4 jUI>s^J 

kJI ^il Jlj ^-wajSflj J~*<* jJl J* J jJl JUJLllj 

1 jt? sj*j J Jj^ J* Jy *e 5 j' c5^j 

aj^jI J* i^jVl ^ Jl iSL^I t oUU a JJI *Uil 3 J*Ji J^ 

. al*j\ ^>Jlj JjI*aJ1j Jb-» 

^ ja Solis' J>Jl Jil J^ij pS M aJ> : oty - gjt* Ji> - 
JjjjaJl jj-jJ dUi jiJ t /* \ A f ,A ^lk*J^/l j^J^ 1 *L?L— Jl 

^ijI>- jjcJl o Jl J*"L*Ji Jj JL^ 

. tS-s'j “^bj i}Xs £y* ^ 1 “'J* 

iikl* <Ui?U>- J_ 5 yw*Jl Jail — Jl JajJ <jly-l y Jji JaJl O^S^iJ 
( _ y L-Jl (jljyJJ «-» 5 j^S fj js-\ *ly-l y 

. *aa ^?Lal*Jl jl ^jJai) (^jl 

U\J6 JiSfl (i jkll ja jAj ^S T *IA Jj Jail <Jji» ,^1 ^ j^ 5 “ «A;*A; Jij» “ 

jbyj c'/.\0A,n ^JJl t a V L « i N 1 j-^j-* iiL~»Jl <i~»- j* 

oUUjJ tji \ _JI Ji-b Lujl yyiij t ,>jl t^ilj Jj“b JjjJaJl 

i_^ j) JA c-l JCjI O^lllAoJl 1_1L>-JJ 4 Jj>t ./all i^jUN^jVIj ^j ^ ' Al l Jasb^Jl 



- \ \ A - 



uL>y>Jl ^S Y i ijji 

/y ^i™Jl l)Lj>JI jJo>J ^ >Jl i ediljjj 

L *S i 4 j3jVI eXfli Jiljj ij** J^Jlj f'ljjlj ^*Uj wL^-v*J j 

• J^bJi ijr^j Ji^' hj* yy y <-^jJ iS’j*^. 

JiU— J>-b ^ * o jj^LJl ^J-j : ^yj> - -b-b Jj^ 

jj! 'ulp j g \zj l < i.'..m,’ i 4jljj>-l y» .LJ-kJI ^S j '' JaiL—jJl 
Ajijl JlsIjj ^0 4_*JplJJj (J^lj-It JJ»-b 0^--i iiL^-gJ OilAljfl'V ^J^-Jl 

■ yj cy^ 

JU\ oL^JL /bj ^ \rr j,>Ji J> ^ ^ 

Ajiji <_£ j^-l j_y jJ J^b * ^jlwJ 

•u-A^ 1 t^Lsj *>^ 1 5*bj iS^JJ i>^' 

-^J £bj : j 1 . - 

(_]L*>«J •• ‘^l 01 ^uvbail 

laiL-ljl ^Ja>J Ajl^>-I ^4 JjUuJl (J^b JT~t ^ 

jLy>JLj A_^a S jJS el jj>-l toUljLdl ^>W3 Jl 

• (_yjy“ cri-> o^j J^j *yj' ufW 1 

\ Y \ ^Lj iil^qj JjUiH ^Jj I — j\p**& <3ij^ 

Jail — Jl jja> J l3 

J jJJ jjJl y>t>Jl JL>- cj y>waJl k_A>-jJlj ^ aJl 

jJa^J US i L^J> A^j j-^Jl ^yjl 




Jl k ^vLvJ-1 J_»->T rl ll £W= ( \ ) 

• Jikl! ^Jl 




laj L . ^J t yla^ ,J-L* ^-jUl J r#^j 1 ***A**Jl JlJ jw>jj ( Y) _jJ 

^ J^ iT i | it \jtA jj&*u k f-LJlj' JL_*Ji ~ -- owJ Jrfj^woJl 

. aJxLJI 



- \t 




cAJL-kil JL-ji jh\ 74^3 (T) ^ jJ 

^JLp sliJj jilj ^Ldl jlJUwL 
^UhJI JaiUuil 

^ J*J1 &\j J 

4— .Ujjiijn 



JaiL..s-:Jl ( £ ) o»-jJ 

Jj^JJ ,. ; <]| ^ $ kij 

ilL-lH, ij^uJl L>wJl 

jia> 

^ . JajLudl 
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jp i_J ( o) 

ykAj l _|^> jiu j jJaJI il _p- 

i 

Ji> ^ iLil—iJI i s*-*)] J^lt 

• >J' -Jp’j j 



jU ^Ij jlJ^I ( 1 ) 

^ jail Jl Ji\ jfru *. Li j-tji 

;1 ^ Ui" t Lu; ji>Jt ji^i 
J^Jl JUaiil ^ J-atjiJtj 

ijr • 





JajUI ^L****^/l ols^d! (V) 

. jLLs*^AJ 0 ylail ^Jb^Uw* yuj ^L*JI *l»wl ^ 




*-Xa w'il -Lij v JaJLss- * 4,4- ^> L»JL <lJjj ^1 t ab,' * ^JJbJ- ^j ^ otjL^JNl (A) 

. ^LJI >*- jl»» Jl w AjLtfA 
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^ -H jy-tf (^) 4-^.jJ 
i JJi-d 

o! j^jJ Jl jb^jj 

i vJI JjJ? >1j L^tJb' 

Vj— * b j ^ " 

• o>i 




^L^J! £j-U 0 0 o- y 

4 jiJ 5 *jVI *J_t J, U ;1 

<LJ + J rU ^-— 0 

■w 4mUa«1 ijLhl 




0 \ ) < ^ jJ 

i-x£Jl i-SLjjf >*4^1 
La^U>1j l jjJwJU ilJLJl 

t/ £*0 j5j t ^L? 

tj* * r^ s -tf— ** 
al-u^l JU j >11 
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ju juiJl ^jJaJi ^ UjvjI wd j£ *, ^jjb j*} J* J& it j& a*) 4 4.iiK> ^l-*? ^ T) <>- 

Ji-Jl J> jJdl jJ-j L+iT j^JI 




frUil I4 . . ...i t Jeji 3 jL^i jliT Of) 

. hj\ 3 >D jU^l 




jLjlJ J™nJl jJa^» ^ jjjJaJI ibL^v^j sL-jJI *UjT jMjiaJl C<#u 0 t) 

m* 
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jjljF-i jl.pa : » ^1 j>- ^7* jU-pfi* ijJU s_^U^1 ^JL)1 jL*j}\ jCT ( \ fl) 

, \<\AA 




h ^ \ ^ i j»W Jj iy ^y 3 y^Jl (J j U j^1 ( \ *0 
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VyJI gHj-Jl : %] 

i ,> i-uJJl MS 1 d ) jJU |JL> - 

UjLaI iis^pj! L-lji fcJjjJI Jij I 

* \ V1 - ^^UJl >JjJI iL^^-J! Lil ^L*Jl 

ur 1 — ^_i ^ L — H OLij^Jl t{ \ ^A*\ ) pJL*' — 

-4^ iL*UJI oLI^JI il — L* iLjl j^ai\ ujVl L*r jJ ji j j-^^r 

- ^r * 5 ^ * E^>U)l i o \ i Ljj*JI oU-I jjJlj 

^bs* t#*U V^b ‘( 'W ) |JU -U^l - 

jj'jK* tiwjSlI jjpill <L * J — iJL*kl 

. \n AjuJi ^jVi 

^ <~»b* OU-C- LkL- JU-i Lijt t{ ) ^Ju* ^JL- -Uj-i - 
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